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Antibody Dilution Host Source 
Armadillo 1:100 mouse DSHB (N27A1) 
BrdU 1:200 mouse DSHB (G3G4) 
Canoe 1:500 rabbit D. Yamamoto 
Echinoid 1:250 rat J. Hsu 
dEGFR 1:2000 rabbit J. Duffy 
p120catenin 1:25 mouse DSHB (p4B2) 
Polychaetoid 1:1000 rabbit R. Cagan 
Shotgun 1:250 rat DSHB (DCAD2) 
    
?
? ???
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Kek516 II ++ 110 +++ 40 
Kek516,52 II +++ 103 L N/A 
Kek5 ?L16 III - 102 + 135 
Kek5 ?L43-1,16 III - 114 ++ 114 
Kek5 ?I13-2 II + 80 +++ 22 
Kek5 ?I27,13-2 II ++ 116 L N/A 
Kek5 ?IC11 III - 112 - 94 
Kek5 ?IC+PC11 I - >50** - 158 
Kek5 ?12316 II +++* >50** L N/A 
Kek5 ?4525 II + >50** ++ 102 
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[ptc-GAL4] x Localization Extrusion Enlarged Cells 
Kek516 II + ++ ++ 
Kek516,52 II + +++ +++ 
Kek5 ?L16 III - - - 
Kek5 ?L43-1,16 III - + + 
Kek5 ?I13-2 II + ++ ++ 
Kek5 ?I27,13-2 II + +++ +++ 
Kek5 ?IC11 III - - - 
Kek5 ?IC+PC11 I + - - 
Kek5 ?1236 II + + - 
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Gene Name IMAGE ID Accession Library Vector OpenBiosystems # Alternatives
AMIGO1 5725643 BC040879 NIH MGC 125 pCMV-Sport6 5725643
AMIGO2 4828334 BC047595 NIH MGC 97 pCMV-Sport6.1 30387316 4828334; pBluescriptR
AMIGO3 5211193 BC110418 NIH MGC 118 pCMV-Sport6 5211193 40025738; pCR-BluntII-TOPO
GPR124 9007223 BC146774 Kazusa-KIAA-pBluescriptIISK+ N/A EST cDNAs only
GPR125 N/A BC026009 N/A pDNR-LIB 4714761
IGSF10 N/A N/A N/A N/A EST cDNAs only
ISLR 5763157 BC111013 NIH_MGC_114 pCMV-SPORT6 5763157 4794738; pBluescriptR
ISLR2 8862545 BC152429 Kazusa-KIAA-pBluescriptIISK+ N/A EST cDNAs only
LINGO1 4797856 BC068558 NIH_MGC_96 pCMV-Sport6 4214343 4797856; pBluescriptR
LINGO2 9021514 BC137514 NIH_MGC_310 pCR4-TOPO 9021514
LINGO3 N/A N/A N/A N/A N/A
LINGO4 9021217 BC137220 NIH_MGC_362 pCR4-TOPO 9021217 902121;, same vector
LRFN1 N/A N/A N/A N/A N/A
LRFN2 40147341 BC142616 NIH_MGC_417 pCMV-SPORT6 40147341
LRFN3 3537259 BC003578 NIH_MGC_7 pOTB7 3537259
LRFN4 4637053 BC015581 NIH_MGC_18 pOTB7 4637053
LRFN5 5286818 BC043165 NIH_MGC_96 pBluescriptR 5286818
LRIG1 30340674 BC071561 NIH_MGC_147 pBluescriptR 30340674
LRIG2 40125921 BC117370 NIH_MGC_311 pCR4-TOPO 40125921
LRIG3 8991885 BC126169 NIH_MGC_310 pCR4-TOPO 8991885
LRIT1 N/A N/A N/A N/A N/A
LRIT2 9053002 BC144475 NIH_MGC_362 N/A EST cDNAs only
LRIT3 40026462 BC104037 NIH_MGC_283 pCR-BluntII-TOPO 40026462
LRRC24 5767723 BC111067 NIH_MGC_121 pCMV-SPORT6 5767723
LRRC4/NAG14 40068142 BC111561 NIH_MGC_282 pCR-BluntII-TOPO 40068142
LRRC4B/LRIG4 N/A N/A N/A N/A N/A
LRRC4C/NGL1 5274422 BC041374 NIH_MGC_95 pBluescriptR 5274422
LRRN1 4826337 BC034947 NIH_MGC_97 pBluescriptR 4826337
LRRN2 5301942 BC068541 NIH_MGC_96 pBluescriptR 5301942 4798822; same vector
LRRN3 5263900 BC035133 NIH_MGC_95 pBluescriptR 5263900
MXRA5 N/A N/A N/A N/A N/A
NTRK1 9052759 BC144239 NIH_MGC_361 N/A EST cDNAs only
NTRK2 4941763 BC031835 NCI_CGAP_Brn67 pCMV-SPORT6 4941763
NTRK3 4181574 BC013693 NCI_CGAP_Brn67 pCMV-SPORT6 4181574
PXDN N/A N/A N/A N/A EST cDNAs only





GATEWAY CLONING WITH MODIFIED ATT SITES (B1.1, 2.1) 
(Rual et al. Genome Res. 2004 14: 2128-2135) 
 
 
attB sites in PCR product 
 
attB1: 5’ ACAAGTTTGTACAAAAAAGCAGGCT 3’ attB1.1: 5’ ACAACTTTGTACAAAAAAGTTG 3’ 
          TGTTCAAACATGTTTTTTGCACCGA                TGTTGAAACATGTTTTTTCAAC 
 
attB2: 5’ ACCCAGCTTTCTTGTACTTTGTGGT 3’ attB2.1: 5’ CAACTTTCTTGTACAAAGTTGT 3’ 
    TGGGTCGAAAGAACATGTTTCACCA           GTTGAAAGAACATGTTTCAACA 
 
Notes: 
Bases are kept throughout recombination steps. 
Bases have changed between versions. 
Bases participate in recombination; these bases are unchanged, making the new 
sites compatible with original P sites. 
 
 
        [CAGGCT]           [GACCCAG]     --| 
GTACAAAAAAGTTG--------PCR--------GCAACTTT   --| B1.1, 2.1 | B1, 2 
      TTTCAAC--------PCR--------CGTTGAAAGAACATG --|    | 
          [GTCCGA]           [CTGGGTC]     --| 
 




attL sites in resulting pENTR vector 
 
5’ N75-CCAACTTT-----------insert-goes-here-----CTTGTACAAAGTTGG-N75 3’ 
   N75-GGTTGAAACATGTTT----insert-goes-here------------TTTCAACC-N75 
 
     ||| 
     VVV 
 
5’ N75-CCAACTTTGTACAAAAAAGTTG----PCR----CAACTTTCTTGTACAAAGTTGG-N75 3’ 
   N75-GGTTGAAACATGTTTTTTCAAC----PCR----GTTGAAAGAACATGTTTCAACC-N75 
 
 
Note: the regions outside of the recombination sites (non-underlined bases in 




attB sites in resulting expression construct (pUAST, etc) 
(this will be a hybrid of the attB1/2 and attB1.1/2.1 sites) 
 
5’ ACAAGTTTGTACAAAAAAGTTG----PCR----CAACTTTCTTGTACTTTGTGGT 3’ 
   TGTTCAAACATGTTTTTTCAAC----PCR----GTTGAAAGAACATGTTTCACCA 
 





W104 (AMIGO1 5’) 
GGGGACAACTTTGTACAAAAAAGTTGGAAAATGCACCCCCACCGTGACCCG 
W105 (AMIGO1 3’) 
GGGGACAACTTTGTACAAGAAAGTTGGCACCACAATGGGCGTATCAGAGAAG 
W106 (AMIGO2 5’) 
GGGGACAACTTTGTACAAAAAAGTTGGAAAATGTCGTTACGTGTACACACTCTGC 
W107 (AMIGO2 3’) 
GGGGACAACTTTGTACAAGAAAGTTGGAGTGGACGCGACAAAAGGTGTGTC 
W108 (AMIGO3 5’) 
GGGGACAACTTTGTACAAAAAAGTTGGAAAATGACGTGGTTGGTGCTGCTGGG 
W109 (AMIGO3 3’) 
GGGGACAACTTTGTACAAGAAAGTTGGGGTTGTCATGGGACCCTCGGAG 
W110 (LINGO1 5’) 
GGGGACAACTTTGTACAAAAAAGTTGGAAAATGCAGGTGAGTAAGAGGATGCTG 




W141 (sDER 5’) 
GGGGACAACTTTGTACAAAAAAGTTGGAAAATGCTGCTACGACGGCGCAAC 
W142 (sDER 3’) 
GGGGACAACTTTGTACAAGAAAGTTGGCTTGCTGCTCCTCGGCGGAC 
W143 (sKEK1 5’) 
GGGGACAACTTTGTACAAAAAAGTTGGAAAATGCATATCAGGGAAGCAGTTTTC 
W144 (sKEK1 3’) 
GGGGACAACTTTGTACAAGAAAGTTGGTTGGCCACTACCCAGGGAGGC 
W145 (sKEK2 5’) 
GGGGACAACTTTGTACAAAAAAGTTGGAAAATGAGTGGTCTGCCAATCTGG 
W146 (sKEK2 3’) 
GGGGACAACTTTGTACAAGAAAGTTGGGTTCATGTAATCCCTGGGGAAG 
 
 ATTB 1.1/2.1 SITES 





attB1 N FLANK LRRs C FLANK Ig Tm
Oligo W20 5' half
Oligo W23 3' half
Oligo W19 3' half
IC1 IC2 IC3
Oligo W21 3' half
Oligo W20 3' half
IC4
Oligo W19 5' half
IC5 IC6 (PDZ)
Oligo W23 5' half
















































































































































CTG ACA AGT TTG TAC AAA AAA GCA GGC TCCAGGAAA ATG ATC CTT CTG CTG CTG GGT
GTG CTA GTG GTT CTA ATG GCC CTA CCG CCG CCC ACC GCA GGC ACC ACC GAT TGG ATG
CAG AGC TGC GGT ACA TGC CAC TGT CAG TGG AAT TCG GGC AAG AAG AGC GCC GAC TGC
AAG AAC AAG GCG CTA ACC AAA ATT CCG CAG GAC ATG AGC AAC GAG ATG CAG GTG CTG
GAC TTT GCC CAC AAT CAA ATA CCC GAG CTG CGG CGC GAA GAG TTC CTA CTG GCC GGT
CTG CCC AAT GTG CAC AAG ATC TTT TTG CGC AAC TGC ACC ATC CAG GAG GTG CAT CGC
GAG GCC TTC AAG GGT CTG CAT ATC CTA ATC GAG CTG GAC CTG TCG GGC AAT CGG ATA
CGG GAA CTG CAT CCG GGC ACT TTC GCC GGC CTG GAG AAG CTG CGC AA T GTG ATC ATC
AAC AAC AAC GAG ATC GAG GTG CTG CCC AAC CAT CTG TTC GTC AAC CTG AGC TTC CTG
TCG CGC ATC GAG TTC CGG AAC AAT CGA TTG CGC CAG GTG CAG CTG CAC GTC TTC GCT
GGC ACA ATG GCG CTG AGC GCC ATT TCG CTG GAA CAG AAC CGC CTC TCA CAT CTG CAC
AAG GAG ACA TTC AAG GAT CTG CAG AAG CTG ATG CAT CTA TCG CTG CAG GGT AAC GCA
TGG AAC TGC AGC TGC GAG CTG CAG GAC TTT CGC GAC TTT GCG ATC AGC AAA CGG CTC
TAC ACA CCG CCC ACC GAT TGC CAG GAG CCG CCA CAG CTG CGC GGC AAG CTG TGG AGC
GAG GTG CCA TCG GAG AAC TTC GCC TGC CGG CCG CGC ATT TTG GGT TCC GTG CGC TCC
TTC ATC GAG GCC AAT CAC GAC AAT ATC TCG CTA CCC TGC CGC ATT GTC GGC AGT CCG
CTTTAGACGGTTCTTCATTAATAACTTATGTTCTTCTCTTGAGACTTATCCCTTAACCCCTTAAGCAATTGT CTA
GAC TGT TCA AAC ATG TTT TTT CGT CCG AGGTCCTTT TAC TAG GAA GAC GAC GAC CCA
CAC GAT CAC CAA GAT TAC CGG GAT GGC GGC GGG TGG CGT CCG TGG TGG CTA ACC TAC
GTC TCG ACG CCA TGT ACG GTG ACA GTC ACC TTA AGC CCG TTC TTC TCG CGG CTG ACG
TTC TTG TTC CGC GAT TGG TTT TAA GGC GTC CTG TAC TCG TTG CTC TAC GTC CAC GAC
CTG AAA CGG GTG TTA GTT TAT GGG CTC GAC GCC GCG CTT CTC AAG GAT GAC CGG CCA
GAC GGG TTA CAC GTG TTC TAG AAA AAC GCG TTG ACG TGG TAG GTC CTC CAC GTA GCG
CTC CGG AAG TTC CCA GAC GTA TAG GAT TAG CTC GAC CTG GAC AGC CCG TTA GCC TAT
GCC CTT GAC GTA GGC CCG TGA AAG CGG CCG GAC CTC TTC GAC GCG TT A CAC TAG TAG
TTG TTG TTG CTC TAG CTC CAC GAC GGG TTG GTA GAC AAG CAG TTG GAC TCG AAG GAC
AGC GCG TAG CTC AAG GCC TTG TTA GCT AAC GCG GTC CAC GTC GAC GTG CAG AAG CGA
CCG TGT TAC CGC GAC TCG CGG TAA AGC GAC CTT GTC TTG GCG GAG AGT GTA GAC GTG
TTC CTC TGT AAG TTC CTA GAC GTC TTC GAC TAC GTA GAT AGC GAC GTC CCA TTG CGT
ACC TTG ACG TCG ACG CTC GAC GTC CTG AAA GCG CTG AAA CGC TAG TCG TTT GCC GAG
ATG TGT GGC GGG TGG CTA ACG GTC CTC GGC GGT GTC GAC GCG CCG TTC GAC ACC TCG
CTC CAC GGT AGC CTC TTG AAG CGG ACG GCC GGC GCG TAA AAC CCA AGG CAC GCG AGG
AAG TAG CTC CGG TTA GTG CTG TTA TAG AGC GAT GGG ACG GCG TAA CAG CCG TCA GGC
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CGT CCC AAT GTC ACC TGG GTG TAC AAC AAG CGG CCA TTG CAG CAG TAC GAC CCG CGT
GTG CGT GTC CTC ACC TCC GTG GAA CAG ATG CCG GAG CAG CCC TCC CAG GTG CTC ACC
TCG GAG CTG CGC ATC GTG GGC GTA CGG GCC TCC GAC AAG GGT GCC TAC ACC TGT GTG
GCG GAT AAC CGG GGC GGA CGG GCG GAG GCC GAG TTC CAG CTG CTC GTG AGC GGT GAC
TAT GCC GGC GCG GTA TCC GCC TCC GAT GGC ATG GGC ATG GGC GCC ATT GGG GCA CCA
ACC ATT GAT CCG CAA ACG AAC ATG TTT CTC ATC ATC TGT CTA ATC ATT ACG ACG CTG
CTG CTC CTG CTG CTC GTG GCG GTG CTG ACG CTC TTC TGG TAC TGC CGa CGC ATC AAG
ACC GAG CCA GTG TAC GAC AAC TTG GGA TTG CGA ACC ACT GCC GGC GGC AAC TCC ACC
CTC AAT CTG ACC AAG ATC GCC GGC TCA CAG GGG GGC GCT GGT CAG CAG TAC TCG ATG
CGG GAC CGA CCA CTT CCG GCC ACG CCC AGC CTG ACA TCG GTG TCC TCG GCG ACC AAT
GCC AGT AAG ATT TAC GAG CCC ATA CAC GAG CTG ATT CAG CAG CAA CAG CAG TTG CAA
CAA CAA CAA CAG CAG CAG CAG CAG CGA CTG GGC TCC ATG GAC ACG GAA CCC CTG TAC
GGA GTT CGG CAA CAG GGG ATC ACG ATA CTG CCC GGC TCG AGC ATT AGC GGT GCC GGA
CTG GGC CAC GCC GCC TAC CTT TCA CCC GGC TCG GGT GCC GCC GTA TCG CCA AGC CAC
GCC AGC AGC AGC GGT GAC TCT CCG AAG GCC GCC AAG ATC CCA CCA CGC CCA CCA CCG
AAG CCC AAG AAG AAG ATG TCC GTG ACG ACG ACG CGC AGC GGC CAG GGC AGC ACC AGC
GCA GGG TTA CAG TGG ACC CAC ATG TTG TTC GCC GGT AAC GTC GTC ATG CTG GGC GCA
CAC GCA CAG GAG TGG AGG CAC CTT GTC TAC GGC CTC GTC GGG AGG GTC CAC GAG TGG
AGC CTC GAC GCG TAG CAC CCG CAT GCC CGG AGG CTG TTC CCA CGG ATG TGG ACA CAC
CGC CTA TTG GCC CCG CCT GCC CGC CTC CGG CTC AAG GTC GAC GAG CAC TCG CCA CTG
ATA CGG CCG CGC CAT AGG CGG AGG CTA CCG TAC CCG TAC CCG CGG TAA CCC CGT GGT
TGG TAA CTA GGC GTT TGC TTG TAC AAA GAG TAG TAG ACA GAT TAG TAA TGC TGC GAC
GAC GAG GAC GAC GAG CAC CGC CAC GAC TGC GAG AAG ACC ATG ACG GCt GCG TAG TTC
TGG CTC GGT CAC ATG CTG TTG AAC CCT AAC GCT TGG TGA CGG CCG CCG TTG AGG TGG
GAG TTA GAC TGG TTC TAG CGG CCG AGT GTC CCC CCG CGA CCA GTC GTC ATG AGC TAC
GCC CTG GCT GGT GAA GGC CGG TGC GGG TCG GAC TGT AGC CAC AGG AGC CGC TGG TTA
CGG TCA TTC TAA ATG CTC GGG TAT GTG CTC GAC TAA GTC GTC GTT GTC GTC AAC GTT
GTT GTT GTT GTC GTC GTC GTC GTC GCT GAC CCG AGG TAC CTG TGC CTT GGG GAC ATG
CCT CAA GCC GTT GTC CCC TAG TGC TAT GAC GGG CCG AGC TCG TAA TCG CCA CGG CCT
GAC CCG GTG CGG CGG ATG GAA AGT GGG CCG AGC CCA CGG CGG CAT AGC GGT TCG GTG
CGG TCG TCG TCG CCA CTG AGA GGC TTC CGG CGG TTC TAG GGT GGT GCG GGT GGT GGC
TTC GGG TTC TTC TTC TAC AGG CAC TGC TGC TGC GCG TCG CCG GTC CCG TCG TGG TCG
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CAG CTC TTC GAC GAC GAG GGC GAG GAT GGC ACC GAG GTC GA C C C A G C T T T C T T G
T A C A A A G T G G TG GTA CCG CGG GCC CGG GAT CCA CCG GTC GCC ACC ATG GTG AGC
AAG GGC GAG GAG CTG TTC ACC GGG GTG GTG CCC ATC CTG GTC GAG CTG GAC GGC GAC
GTA AAC GGC CAC AAG TTC AGC GTG TCC GGC GAG GGC GAG GGC GAT GCC ACC TAC GGC
AAG CTG ACC CTG AAG TTC ATC TGC ACC ACC GGC AAG CTG CCC GTG CCC TGG CCC ACC
CTC GTG ACC ACC CTG ACC TAC GGC GTG CAG TGC TTC AGC CGC TAC CCC GAC CAC ATG
AAG CAG CAC GAC TTC TTC AAG TCC GCC ATG CCC GAA GGC TAC GTC CAG GAG CGC ACC
ATC TTC TTC AAG GAC GAC GGC AAC TAC AAG ACC CGC GCC GAG GTG AAG TTC GAG GGC
GAC ACC CTG GTG AAC CGC ATC GAG CTG AAG GGC ATC GAC TTC AAG GAG GAC GGC AAC
ATC CTG GGG CAC AAG CTG GAG TAC AAC TAC AAC AGC CAC AAC GTC TAT ATC ATG GCC
GAC AAG CAG AAG AAC GGC ATC AAG GTG AAC TTC AAG ATC CGC CAC AAC ATC GAG GAC
GGC AGC GTG CAG CTC GCC GAC CAC TAC CAG CAG AAC ACC CCC ATC GGC GAC GGC CCC
GTG CTG CTG CCC GAC AAC CAC TAC CTG AGC ACC CAG TCC GCC CTG AGC AAA GAC CCC
AAC GAG AAG CGC GAT CAC ATG GTC CTG CTG GAG TTC GTG ACC GCC GCC GGG ATC ACT
CTC GGC ATG GAC GAG CTG TAC AAG TAA AGCGGCCGCGACTCTAGAGGATCTTTGTGAAGGAACCTTA
CTTCTGTGGTGTGACATAATTGGACAAACTACCTACAGAGATTTAAAGCTCTAAGGTAAATATAAAATTTTTAAGT
GTC GAG AAG CTG CTG CTC CCG CTC CTA CCG TGG CTC CAG CT G G G T C G A A A G A A C
A T G T T T C A C C AC CAT GGC GCC CGG GCC CTA GGT GGC CAG CGG TGG TAC CAC TCG
TTC CCG CTC CTC GAC AAG TGG CCC CAC CAC GGG TAG GAC CAG CTC GAC CTG CCG CTG
CAT TTG CCG GTG TTC AAG TCG CAC AGG CCG CTC CCG CTC CCG CTA CGG TGG ATG CCG
TTC GAC TGG GAC TTC AAG TAG ACG TGG TGG CCG TTC GAC GGG CAC GGG ACC GGG TGG
GAG CAC TGG TGG GAC TGG ATG CCG CAC GTC ACG AAG TCG GCG ATG GGG CTG GTG TAC
TTC GTC GTG CTG AAG AAG TTC AGG CGG TAC GGG CTT CCG ATG CAG GTC CTC GCG TGG
TAG AAG AAG TTC CTG CTG CCG TTG ATG TTC TGG GCG CGG CTC CAC TTC AAG CTC CCG
CTG TGG GAC CAC TTG GCG TAG CTC GAC TTC CCG TAG CTG AAG TTC CTC CTG CCG TTG
TAG GAC CCC GTG TTC GAC CTC ATG TTG ATG TTG TCG GTG TTG CAG ATA TAG TAC CGG
CTG TTC GTC TTC TTG CCG TAG TTC CAC TTG AAG TTC TAG GCG GTG TTG TAG CTC CTG
CCG TCG CAC GTC GAG CGG CTG GTG ATG GTC GTC TTG TGG GGG TAG CCG CTG CCG GGG
CAC GAC GAC GGG CTG TTG GTG ATG GAC TCG TGG GTC AGG CGG GAC TCG TTT CTG GGG
TTG CTC TTC GCG CTA GTG TAC CAG GAC GAC CTC AAG CAC TGG CGG CGG CCC TAG TGA
GAG CCG TAC CTG CTC GAC ATG TTC ATT TCGCCGGCGCTGAGATCTCCTAGAAACACTTCCTTGGAAT
GAAGACACCACACTGTATTAACCTGTTTGATGGATGTCTCTAAATTTCGAGATTCCATTTATATTTTAAAAATTCA
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CTG ACA AGT TTG TAC AAA AAA GCA GGC TCCAGGAAA ATG ATC CTT CTG CTG CTG GGT
GTG CTA GTG GTT CTA ATG GCC CTA CCG CCG CCC ACC GCA GGC ACC ACC GAT TGG ATG
CAG AGC TGC GGT ACA TGC CAC TGT CAG TGG AAT TCG GGC AAG AAG AGC GCC GAC TGC
AAG AAC AAG GCG CTA ACC AAA ATT CCG CAG GAC ATG AGC AAC GAG ATG CAG GTG CTG
GAC TTT GCC CAC AAT CAA ATA CCC GAG CTG CGG CGC GAA GAG TTC CTA CTG GCC GGT
CTG CCC AAT GTG CAC AAG ATC TTT TTG CGC AAC TGC ACC ATC CAG GAG GTG CAT CGC
GAG GCC TTC AAG GGT CTG CAT ATC CTA ATC GAG CTG GAC CTG TCG GGC AAT CGG ATA
CGG GAA CTG CAT CCG GGC ACT TTC GCC GGC CTG GAG AAG CTG CGC AAT GTG ATC ATC
AAC AAC AAC GAG ATC GAG GTG CTG CCC AAC CAT CTG TTC GTC AAC CTG AGC TTC CTG
TCG CGC ATC GAG TTC CGG AAC AAT CGA TTG CGC CAG GTG CAG CTG CAC GTC TTC GCT
GGC ACA ATG GCG CTG AGC GCC ATT TCG CTG GAA CAG AAC CGC CTC TCA CAT CTG CAC
AAG GAG ACA TTC AAG GAT CTG CAG AAG CTG ATG CAT CTA TCG CTG CAG GGT AAC GCA
TGG AAC TGC AGC TGC GAG CTG CAG GAC TTT CGC GAC TTT GCG ATC AGC AAA CGG CTC
TAC ACA CCG CCC ACC GAT TGC CAG GAG CCG CCA CAG CTG CGC GGC AAG CTG TGG AGC
GAG GTG CCA TCG GAG AAC TTC GCC TGC CGG CCG CGC ATT TTG GGT TCC GTG CGC TCC
CTTTAGACGGTTCTTCATTAATAACTTATGTTCTTCTCTTGAGACTTATCCCTTAACCCCTTAAGCAATTGT CTA
GAC TGT TCA AAC ATG TTT TTT CGT CCG AGGTCCTTT TAC TAG GAA GAC GAC GAC CCA
CAC GAT CAC CAA GAT TAC CGG GAT GGC GGC GGG TGG CGT CCG TGG TGG CTA ACC TAC
GTC TCG ACG CCA TGT ACG GTG ACA GTC ACC TTA AGC CCG TTC TTC TCG CGG CTG ACG
TTC TTG TTC CGC GAT TGG TTT TAA GGC GTC CTG TAC TCG TTG CTC TAC GTC CAC GAC
CTG AAA CGG GTG TTA GTT TAT GGG CTC GAC GCC GCG CTT CTC AAG GAT GAC CGG CCA
GAC GGG TTA CAC GTG TTC TAG AAA AAC GCG TTG ACG TGG TAG GTC CTC CAC GTA GCG
CTC CGG AAG TTC CCA GAC GTA TAG GAT TAG CTC GAC CTG GAC AGC CCG TTA GCC TAT
GCC CTT GAC GTA GGC CCG TGA AAG CGG CCG GAC CTC TTC GAC GCG TTA CAC TAG TAG
TTG TTG TTG CTC TAG CTC CAC GAC GGG TTG GTA GAC AAG CAG TTG GAC TCG AAG GAC
AGC GCG TAG CTC AAG GCC TTG TTA GCT AAC GCG GTC CAC GTC GAC GTG CAG AAG CGA
CCG TGT TAC CGC GAC TCG CGG TAA AGC GAC CTT GTC TTG GCG GAG AGT GTA GAC GTG
TTC CTC TGT AAG TTC CTA GAC GTC TTC GAC TAC GTA GAT AGC GAC GTC CCA TTG CGT
ACC TTG ACG TCG ACG CTC GAC GTC CTG AAA GCG CTG AAA CGC TAG TCG TTT GCC GAG
ATG TGT GGC GGG TGG CTA ACG GTC CTC GGC GGT GTC GAC GCG CCG TTC GAC ACC TCG
CTC CAC GGT AGC CTC TTG AAG CGG ACG GCC GGC GCG TAA AAC CCA AGG CAC GCG AGG
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TTC ATC GAG GCC AAT CAC GAC AAT ATC TCG CTA CCC TGC CGC ATT GTC GGC AGT CCG
CGT CCC AAT GTC ACC TGG GTG TAC AAC AAG CGG CCA TTG CAG CAG TAC GAC CCG CGT
GTG CGT GTC CTC ACC TCC GTG GAA CAG ATG CCG GAG CAG CCC TCC CAG GTG CTC ACC
TCG GAG CTG CGC ATC GTG GGC GTA CGG GCC TCC GAC AAG GGT GCC TAC ACC TGT GTG
GCG GAT AAC CGG GGC GGA CGG GCG GAG GCC GAG TTC CAG CTG CTC GTG AGC GGT GAC
TAT GCC GGC GCG GTA TCC GCC TCC GAT GGC ATG GGC ATG GGC GCC ATT GGG GCA CCA
ACC ATT GAT CCG CAA ACG AAC ATG TTT CTC ATC ATC TGT CTA ATC ATT ACG ACG CTG
CTG CTC CTG CTG CTC GTG GCG GTG CTG ACG CTC TTC TGG TAC TGC CGT CGC ATC AAG
ACC TAT CAA AAG GAC ACC ACC ATG ATG AGC GGC GAC GGG CTG ATC TCT TCC AAG ATG
GAC AAG ACG CAC AAC GGC TCC ATG CTC GAG GGT TCC GTC ATC ATG GAG ATG CAG AAG
AGC CTG CTC AAC GAG GTC AAT CCA GTC GAG AAG CCG CCA CGG CGC ACG GAC ATC GAG
AGC GTG GAT GGT GGC GAT GAC GTG CTC GAG ATC AAG AAG ACG CTG CTC GAC GAC ACC
GTC TAT ATG GCC AAT CAC TCG CGC GAC GAA GAA GCC GTC TCA GTG GCC ATG TCG GAT
ACG ACG ACC ACG CCC CGA TCT CGA CAC ACC TAC GTG GAT GAT GCG TAT GCC AAT AGC
TTG CCA CCG GAT CTG CTG GCC TTT CCC GCT CGC GTG CCG CCC ACC TCG CCC TCG ATG
CAA TCG TCG CAG TCG AAC ATA CCC GAC CAG GTG ATC TAC GGC ATC CGT TCG CCA CCG
TCG CTA ACC AGT CCG GTC TAC ACG CAT ATG ACG CCG CAC GGC ATC TAC GGC ACC AAG
AAG TAG CTC CGG TTA GTG CTG TTA TAG AGC GAT GGG ACG GCG TAA CAG CCG TCA GGC
GCA GGG TTA CAG TGG ACC CAC ATG TTG TTC GCC GGT AAC GTC GTC ATG CTG GGC GCA
CAC GCA CAG GAG TGG AGG CAC CTT GTC TAC GGC CTC GTC GGG AGG GTC CAC GAG TGG
AGC CTC GAC GCG TAG CAC CCG CAT GCC CGG AGG CTG TTC CCA CGG ATG TGG ACA CAC
CGC CTA TTG GCC CCG CCT GCC CGC CTC CGG CTC AAG GTC GAC GAG CAC TCG CCA CTG
ATA CGG CCG CGC CAT AGG CGG AGG CTA CCG TAC CCG TAC CCG CGG TAA CCC CGT GGT
TGG TAA CTA GGC GTT TGC TTG TAC AAA GAG TAG TAG ACA GAT TAG TAA TGC TGC GAC
GAC GAG GAC GAC GAG CAC CGC CAC GAC TGC GAG AAG ACC ATG ACG GCA GCG TAG TTC
TGG ATA GTT TTC CTG TGG TGG TAC TAC TCG CCG CTG CCC GAC TAG AGA AGG TTC TAC
CTG TTC TGC GTG TTG CCG AGG TAC GAG CTC CCA AGG CAG TAG TAC CTC TAC GTC TTC
TCG GAC GAG TTG CTC CAG TTA GGT CAG CTC TTC GGC GGT GCC GCG TGC CTG TAG CTC
TCG CAC CTA CCA CCG CTA CTG CAC GAG CTC TAG TTC TTC TGC GAC GAG CTG CTG TGG
CAG ATA TAC CGG TTA GTG AGC GCG CTG CTT CTT CGG CAG AGT CAC CGG TAC AGC CTA
TGC TGC TGG TGC GGG GCT AGA GCT GTG TGG ATG CAC CTA CTA CGC ATA CGG TTA TCG
AAC GGT GGC CTA GAC GAC CGG AAA GGG CGA GCG CAC GGC GGG TGG AGC GGG AGC TAC
GTT AGC AGC GTC AGC TTG TAT GGG CTG GTC CAC TAG ATG CCG TAG GCA AGC GGT GGC
AGC GAT TGG TCA GGC CAG ATG TGC GTA TAC TGC GGC GTG CCG TAG ATG CCG TGG TTC
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ACG ATG ACG GCT CCG CAT AAC GGC TTT ATG ACG CTG CAG CAT CCC AAG TCG CGC AAC
CTG GCG CTC ATT GCC ACC ACC AAC AGC AGT CGC CAG CAC CAG CAC CAC CAT CAG CTG
CAG CAG CAG CAG CAG CAC CAC CAC CAC CAC CAG CGG CAA CAA CAA CAG CAG CAG CAG
CAG CAA CAT CCG CTG GCC ACC ACA TCG CCC TTC CTG CCC GCA CCC GTC GTC TAT TCG
CCG GCC ACG GGT GTG GTC ATG AAA CAG GGA TAT ATG ACC ATT CCG CGC AAG CCG CGC
GCT CCC AGC TGG GCG CCC AGT ACT TCC GGT GCC GCT GGC CAC GGA TCC ATT CAG CTA
AGT GAA TTC CAG AGC CCC ACA TCG CCG AAT CCC AGC GAG ACT GGC ACa GCC ACC ACC
GCG GAA CTG CAG GCa CTC TTC GAC GAC GAG GGC GAG GAT GGC ACC GAG GTC GA C C C A
G C T T T C T T G T A C A A A G T G G TG GTA CCG CGG GCC CGG GAT CCA CCG GTC GCC ACC
ATG GTG AGC AAG GGC GAG GAG CTG TTC ACC GGG GTG GTG CCC ATC CTG GTC GAG CTG
GAC GGC GAC GTA AAC GGC CAC AAG TTC AGC GTG TCC GGC GAG GGC GAG GGC GAT GCC
ACC TAC GGC AAG CTG ACC CTG AAG TTC ATC TGC ACC ACC GGC AAG CTG CCC GTG CCC
TGG CCC ACC CTC GTG ACC ACC CTG ACC TAC GGC GTG CAG TGC TTC AGC CGC TAC CCC
GAC CAC ATG AAG CAG CAC GAC TTC TTC AAG TCC GCC ATG CCC GAA GGC TAC GTC CAG
GAG CGC ACC ATC TTC TTC AAG GAC GAC GGC AAC TAC AAG ACC CGC GCC GAG GTG AAG
TTC GAG GGC GAC ACC CTG GTG AAC CGC ATC GAG CTG AAG GGC ATC GAC TTC AAG GAG
TGC TAC TGC CGA GGC GTA TTG CCG AAA TAC TGC GAC GTC GTA GGG TTC AGC GCG TTG
GAC CGC GAG TAA CGG TGG TGG TTG TCG TCA GCG GTC GTG GTC GTG GTG GTA GTC GAC
GTC GTC GTC GTC GTC GTG GTG GTG GTG GTG GTC GCC GTT GTT GTT GTC GTC GTC GTC
GTC GTT GTA GGC GAC CGG TGG TGT AGC GGG AAG GAC GGG CGT GGG CAG CAG ATA AGC
GGC CGG TGC CCA CAC CAG TAC TTT GTC CCT ATA TAC TGG TAA GGC GCG TTC GGC GCG
CGA GGG TCG ACC CGC GGG TCA TGA AGG CCA CGG CGA CCG GTG CCT AGG TAA GTC GAT
TCA CTT AAG GTC TCG GGG TGT AGC GGC TTA GGG TCG CTC TGA CCG TGt CGG TGG TGG
CGC CTT GAC GTC CGt GAG AAG CTG CTG CTC CCG CTC CTA CCG TGG CTC CAG CT G G G T
C G A A A G A A C A T G T T T C A C C AC CAT GGC GCC CGG GCC CTA GGT GGC CAG CGG TGG
TAC CAC TCG TTC CCG CTC CTC GAC AAG TGG CCC CAC CAC GGG TAG GAC CAG CTC GAC
CTG CCG CTG CAT TTG CCG GTG TTC AAG TCG CAC AGG CCG CTC CCG CTC CCG CTA CGG
TGG ATG CCG TTC GAC TGG GAC TTC AAG TAG ACG TGG TGG CCG TTC GAC GGG CAC GGG
ACC GGG TGG GAG CAC TGG TGG GAC TGG ATG CCG CAC GTC ACG AAG TCG GCG ATG GGG
CTG GTG TAC TTC GTC GTG CTG AAG AAG TTC AGG CGG TAC GGG CTT CCG ATG CAG GTC
CTC GCG TGG TAG AAG AAG TTC CTG CTG CCG TTG ATG TTC TGG GCG CGG CTC CAC TTC
AAG CTC CCG CTG TGG GAC CAC TTG GCG TAG CTC GAC TTC CCG TAG CTG AAG TTC CTC
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GAC GGC AAC ATC CTG GGG CAC AAG CTG GAG TAC AAC TAC AAC AGC CAC AAC GTC TAT
ATC ATG GCC GAC AAG CAG AAG AAC GGC ATC AAG GTG AAC TTC AAG ATC CGC CAC AAC
ATC GAG GAC GGC AGC GTG CAG CTC GCC GAC CAC TAC CAG CAG AAC ACC CCC ATC GGC
GAC GGC CCC GTG CTG CTG CCC GAC AAC CAC TAC CTG AGC ACC CAG TCC GCC CTG AGC
AAA GAC CCC AAC GAG AAG CGC GAT CAC ATG GTC CTG CTG GAG TTC GTG ACC GCC GCC












CTG CCG TTG TAG GAC CCC GTG TTC GAC CTC ATG TTG ATG TTG TCG GTG TTG CAG ATA
TAG TAC CGG CTG TTC GTC TTC TTG CCG TAG TTC CAC TTG AAG TTC TAG GCG GTG TTG
TAG CTC CTG CCG TCG CAC GTC GAG CGG CTG GTG ATG GTC GTC TTG TGG GGG TAG CCG
CTG CCG GGG CAC GAC GAC GGG CTG TTG GTG ATG GAC TCG TGG GTC AGG CGG GAC TCG
TTT CTG GGG TTG CTC TTC GCG CTA GTG TAC CAG GAC GAC CTC AAG CAC TGG CGG CGG
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AGAAGAGAACTCTGAATAGGGAATTGGGGAATTCGTTAACA GAT CTG ACA AGT TTG TAC AAA AAA
GCA GGC TCCAGGAAA ATG ATC CTT CTG CTG CTG GGT GTG CTA GTG GTT CTA ATG GCC
CTA CCG CCG CCC ACC GCA GGC ACC ACC GAT TGG ATG CAG AGC TGC GGT ACA TGC CAC
TGT CAG TGG AAT TCG GGC AAG AAG AGC GCC GAC TGC AAG AAC AAG GCG CTA ACC AAA
ATT CCG CAG GAC ATG AGC AAC GAG ATG CAG GTG CTG GAC TTT GCC CAC AAT CAA ATA
CCC GAG CTG CGG CGC GAA GAG TTC CTA CTG GCC GGT CTG CCC AAT GTG CAC AAG ATC
TTT TTG CGC AAC TGC ACC ATC CAG GAG GTG CAT CGC GAG GCC TTC AAG GGT CTG CAT
ATC CTA ATC GAG CTG GAC CTG TCG GGC AAT CGG ATA CGG GAA CTG CAT CCG GGC ACT
TTC GCC GGC CTG GAG AAG CTG CGC AA T GTG ATC ATC AAC AAC AAC GAG ATC GAG
GTG CTG CCC AAC CAT CTG TTC GTC AAC CTG AGC TTC CTG TCG CGC ATC GAG TTC CGG
AAC AAT CGA TTG CGC CAG GTG CAG CTG CAC GTC TTC GCT GGC ACA ATG GCG CTG AGC
GCC ATT TCG CTG GAA CAG AAC CGC CTC TCA CAT CTG CAC AAG GAG ACA TTC AAG GAT
CTG CAG AAG CTG ATG CAT CTA TCG CTG CAG GGT AAC GCA TGG AAC TGC AGC TGC GAG
CTG CAG GAC TTT CGC GAC TTT GCG ATC AGC AAA CGG CTC TAC ACA CCG CCC ACC GAT
TGC CAG GAG CCG CCA CAG CTG CGC GGC AAG CTG TGG AGC GAG GTG CCA TCG GAG AAC
GTTAATTTTCATTGGTCGTTGGTTCATTTAGTTGACGTTGATGACTTTAGACGGTTCTTCATTAATAACTTATGT
TCTTCTCTTGAGACTTATCCCTTAACCCCTTAAGCAATTGT CTA GAC TGT TCA AAC ATG TTT TTT
CGT CCG AGGTCCTTT TAC TAG GAA GAC GAC GAC CCA CAC GAT CAC CAA GAT TAC CGG
GAT GGC GGC GGG TGG CGT CCG TGG TGG CTA ACC TAC GTC TCG ACG CCA TGT ACG GTG
ACA GTC ACC TTA AGC CCG TTC TTC TCG CGG CTG ACG TTC TTG TTC CGC GAT TGG TTT
TAA GGC GTC CTG TAC TCG TTG CTC TAC GTC CAC GAC CTG AAA CGG GTG TTA GTT TAT
GGG CTC GAC GCC GCG CTT CTC AAG GAT GAC CGG CCA GAC GGG TTA CAC GTG TTC TAG
AAA AAC GCG TTG ACG TGG TAG GTC CTC CAC GTA GCG CTC CGG AAG TTC CCA GAC GTA
TAG GAT TAG CTC GAC CTG GAC AGC CCG TTA GCC TAT GCC CTT GAC GTA GGC CCG TGA
AAG CGG CCG GAC CTC TTC GAC GCG TT A CAC TAG TAG TTG TTG TTG CTC TAG CTC
CAC GAC GGG TTG GTA GAC AAG CAG TTG GAC TCG AAG GAC AGC GCG TAG CTC AAG GCC
TTG TTA GCT AAC GCG GTC CAC GTC GAC GTG CAG AAG CGA CCG TGT TAC CGC GAC TCG
CGG TAA AGC GAC CTT GTC TTG GCG GAG AGT GTA GAC GTG TTC CTC TGT AAG TTC CTA
GAC GTC TTC GAC TAC GTA GAT AGC GAC GTC CCA TTG CGT ACC TTG ACG TCG ACG CTC
GAC GTC CTG AAA GCG CTG AAA CGC TAG TCG TTT GCC GAG ATG TGT GGC GGG TGG CTA
ACG GTC CTC GGC GGT GTC GAC GCG CCG TTC GAC ACC TCG CTC CAC GGT AGC CTC TTG
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TTC GCC TGC CGG CCG CGC ATT TTG GGT TCC GTG CGC TCC TTC ATC GAG GCC AAT CAC
GAC AAT ATC TCG CTA CCC TGC CGC ATT GTC GGC AGT CCG CGT CCC AAT GTC ACC TGG
GTG TAC AAC AAG CGG CCA TTG CAG CAG TAC GAC CCG CGT GTG CGT GTC CTC ACC TCC
GTG GAA CAG ATG CCG GAG CAG CCC TCC CAG GTG CTC ACC TCG GAG CTG CGC ATC GTG
GGC GTA CGG GCC TCC GAC AAG GGT GCC TAC ACC TGT GTG GCG GAT AAC CGG GGC GGA
CGG GCG GAG GCC GAG TTC CAG CTG CTC GTG AGC GGT GAC TAT GCC GGC GCG GTA TCC
GCC TCC GAT GGC ATG GGC ATG GGC GCC ATT GGG GCA CCA ACC ATT GAT CCG CAA ACG
AAC ATG TTT CTC ATC ATC TGT CTA ATC ATT ACG ACG CTG CTG CTC CTG CTG CTC GTG
GCG GTG CTG ACG CTC TTC TGG TAC TGC CGT CGC ATC AAG ACa CTC TTC GAt GAC GAG
GGC GAG GAT GGC ACC GAG GTC GA C C C A G C T T T C T T G T A C A A A G T G G TG GTA
CCG CGG GCC CGG GAT CCA CCG GTC GCC ACC ATG GTG AGC AAG GGC GAG GAG CTG TTC
ACC GGG GTG GTG CCC ATC CTG GTC GAG CTG GAC GGC GAC GTA AAC GGC CAC AAG TTC
AGC GTG TCC GGC GAG GGC GAG GGC GAT GCC ACC TAC GGC AAG CTG ACC CTG AAG TTC
ATC TGC ACC ACC GGC AAG CTG CCC GTG CCC TGG CCC ACC CTC GTG ACC ACC CTG ACC
TAC GGC GTG CAG TGC TTC AGC CGC TAC CCC GAC CAC ATG AAG CAG CAC GAC TTC TTC
AAG TCC GCC ATG CCC GAA GGC TAC GTC CAG GAG CGC ACC ATC TTC TTC AAG GAC GAC
AAG CGG ACG GCC GGC GCG TAA AAC CCA AGG CAC GCG AGG AAG TAG CTC CGG TTA GTG
CTG TTA TAG AGC GAT GGG ACG GCG TAA CAG CCG TCA GGC GCA GGG TTA CAG TGG ACC
CAC ATG TTG TTC GCC GGT AAC GTC GTC ATG CTG GGC GCA CAC GCA CAG GAG TGG AGG
CAC CTT GTC TAC GGC CTC GTC GGG AGG GTC CAC GAG TGG AGC CTC GAC GCG TAG CAC
CCG CAT GCC CGG AGG CTG TTC CCA CGG ATG TGG ACA CAC CGC CTA TTG GCC CCG CCT
GCC CGC CTC CGG CTC AAG GTC GAC GAG CAC TCG CCA CTG ATA CGG CCG CGC CAT AGG
CGG AGG CTA CCG TAC CCG TAC CCG CGG TAA CCC CGT GGT TGG TAA CTA GGC GTT TGC
TTG TAC AAA GAG TAG TAG ACA GAT TAG TAA TGC TGC GAC GAC GAG GAC GAC GAG CAC
CGC CAC GAC TGC GAG AAG ACC ATG ACG GCA GCG TAG TTC TGt GAG AAG CTa CTG CTC
CCG CTC CTA CCG TGG CTC CAG CT G G G T C G A A A G A A C A T G T T T C A C C AC CAT
GGC GCC CGG GCC CTA GGT GGC CAG CGG TGG TAC CAC TCG TTC CCG CTC CTC GAC AAG
TGG CCC CAC CAC GGG TAG GAC CAG CTC GAC CTG CCG CTG CAT TTG CCG GTG TTC AAG
TCG CAC AGG CCG CTC CCG CTC CCG CTA CGG TGG ATG CCG TTC GAC TGG GAC TTC AAG
TAG ACG TGG TGG CCG TTC GAC GGG CAC GGG ACC GGG TGG GAG CAC TGG TGG GAC TGG
ATG CCG CAC GTC ACG AAG TCG GCG ATG GGG CTG GTG TAC TTC GTC GTG CTG AAG AAG
TTC AGG CGG TAC GGG CTT CCG ATG CAG GTC CTC GCG TGG TAG AAG AAG TTC CTG CTG
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GGC AAC TAC AAG ACC CGC GCC GAG GTG AAG TTC GAG GGC GAC ACC CTG GTG AAC CGC
ATC GAG CTG AAG GGC ATC GAC TTC AAG GAG GAC GGC AAC ATC CTG GGG CAC AAG CTG
GAG TAC AAC TAC AAC AGC CAC AAC GTC TAT ATC ATG GCC GAC AAG CAG AAG AAC GGC
ATC AAG GTG AAC TTC AAG ATC CGC CAC AAC ATC GAG GAC GGC AGC GTG CAG CTC GCC
GAC CAC TAC CAG CAG AAC ACC CCC ATC GGC GAC GGC CCC GTG CTG CTG CCC GAC AAC
CAC TAC CTG AGC ACC CAG TCC GCC CTG AGC AAA GAC CCC AAC GAG AAG CGC GAT CAC
ATG GTC CTG CTG GAG TTC GTG ACC GCC GCC GGG ATC ACT CTC GGC ATG GAC GAG CTG










CCG TTG ATG TTC TGG GCG CGG CTC CAC TTC AAG CTC CCG CTG TGG GAC CAC TTG GCG
TAG CTC GAC TTC CCG TAG CTG AAG TTC CTC CTG CCG TTG TAG GAC CCC GTG TTC GAC
CTC ATG TTG ATG TTG TCG GTG TTG CAG ATA TAG TAC CGG CTG TTC GTC TTC TTG CCG
TAG TTC CAC TTG AAG TTC TAG GCG GTG TTG TAG CTC CTG CCG TCG CAC GTC GAG CGG
CTG GTG ATG GTC GTC TTG TGG GGG TAG CCG CTG CCG GGG CAC GAC GAC GGG CTG TTG
GTG ATG GAC TCG TGG GTC AGG CGG GAC TCG TTT CTG GGG TTG CTC TTC GCG CTA GTG
TAC CAG GAC GAC CTC AAG CAC TGG CGG CGG CCC TAG TGA GAG CCG TAC CTG CTC GAC










 M  I   L   L   L   L   G  V  L   V  V  L   M  A  
 L   P   P   P   T   A   G  T   T   D  W  M  Q  S   C  G  T   C  H 
 C  Q  W  N  S   G  K  K  S   A   D  C  K  N  K  A   L   T   K 
 I   P   Q  D  M  S   N  E   M  Q  V  L   D  F   A   H  N  Q  I  
 P   E   L   R   R   E   E   F   L   L   A   G  L   P   N  V  H  K  I  
 F   L   R   N  C  T   I   Q  E   V  H  R   E   A   F   K  G  L   H 
 I   L   I   E   L   D  L   S   G  N  R   I   R   E   L   H  P   G  T  
 F   A   G  L   E   K  L   R   N   V  I   I   N  N  N  E   I   E  
 V  L   P   N  H  L   F   V  N  L   S   F   L   S   R   I   E   F   R  
 N  N  R   L   R   Q  V  Q  L   H  V  F   A   G  T   M  A   L   S  
 A   I   S   L   E   Q  N  R   L   S   H  L   H  K  E   T   F   K  D 
 L   Q  K  L   M  H  L   S   L   Q  G  N  A   W  N  C  S   C   E  
 L   Q  D  F   R   D  F   A   I   S   K  R   L   Y   T   P   P   T   D 
 C  Q  E   P   P   Q  L   R   G  K  L   W  S   E   V  P   S   E   N 
 F   A   C  R   P   R   I   L   G  S   V  R   S   F   I   E   A   N  H 
 D  N  I   S   L   P   C   R   I   V  G  S   P   R   P   N  V  T   W 
 V  Y   N  K  R   P   L   Q  Q  Y   D  P   R   V  R   V  L   T   S  
 V  E   Q  M  P   E   Q  P   S   Q  V  L   T   S   E   L   R   I   V 
 G  V  R   A   S   D  K  G  A   Y   T   C  V  A   D  N  R   G  G 
 R   A   E   A   E   F   Q  L   L   V  S   G  D  Y   A   G  A   V  S  
 A   S   D  G  M  G  M  G  A   I   G  A   P   T   I   D  P   Q  T  
 N  M  F   L   I   I   C   L   I   I   T   T   L   L   L   L   L   L   V 
 A   V  L   T   L   F   W  Y   C  R   R   I   K  T   L   F   D  D  E  
 G  E   D  G  T   E   V  D   P   A   F   L   Y   K   V   V   V 
 P   R   A   R   D  P   P   V  A   T   M  V  S   K  G  E   E   L   F  
 T   G  V  V  P   I   L   V  E   L   D  G  D  V  N  G  H  K  F  
 S   V  S   G  E   G  E   G  D  A   T   Y   G  K  L   T   L   K  F  
 I   C   T   T   G  K  L   P   V  P   W  P   T   L   V  T   T   L   T  
 Y   G  V  Q  C  F   S   R   Y   P   D  H  M  K  Q  H  D  F   F  
 K  S   A   M  P   E   G  Y   V  Q  E   R   T   I   F   F   K  D  D 
 G  N  Y   K  T   R   A   E   V  K  F   E   G  D  T   L   V  N  R  
 I   E   L   K  G  I   D  F   K  E   D  G  N  I   L   G  H  K  L  
 E   Y   N  Y   N  S   H  N  V  Y   I   M  A   D  K  Q  K  N  G 
 I   K  V  N  F   K  I   R   H  N  I   E   D  G  S   V  Q  L   A  
 D  H  Y   Q  Q  N  T   P   I   G  D  G  P   V  L   L   P   D  N 
 H  Y   L   S   T   Q  S   A   L   S   K  D  P   N  E   K  R   D  H 
 M  V  L   L   E   F   V  T   A   A   G  I   T   L   G  M  D  E   L  









































































































































































































































































































































































































GAATAGGGAATTGGGGAATTCGTTAACAGATCTGACAAGTTTGTACAAAAAAGTTGGAAA ATG CAC CCC CAC
CGT GAC CCG AGA GGC CTC TGG CTC CTG CTG CCG TCC TTG TCC CTG CTG CTT TTT GAG
GTG GCC AGA GCT GGC CGA GCC GTG GTT AGC TGT CCT GCC GCC TGC TTG TGC GCC AGC
AAC ATC CTC AGC TGC TCC AAG CAG CAG CTG CCC AAT GTG CCC CAT TCC CTG CCC AGT
TAC ACA GCA CTA CTG GAC CTC AGT CAC AAC AAC CTG AGC CGC CTG CGG GCC GAG TGG
ACC CCC ACG CGC CTG ACC CAA CTG CAC TCC CTG CTG CTG AGC CAC AAC CAC CTG AAC
TTC ATC TCC TCT GAG GCC TTT TCC CCG GTA CCC AAC CTG CGC TAC CTG GAC CTC TCC
TCC AAC CAG CTG CGT ACA CTG GAT GAG TTC CTG TTC AGT GAC CTG CAA GTA CTG GAG
GTG CTG CTG CTC TAC AAT AAC CAC ATC ATG GCG GTG GAC CGG TGC GCC TTC GAT GAC
ATG GCC CAG CTG CAG AAA CTC TAC TTG AGC CAG AAC CAG ATC TCT CGC TTC CCT CTG
GAA CTG GTC AAG GAA GGA GCC AAG CTA CCC AAA CTA ACG CTC CTG GAT CTC TCT TCT
AAC AAG CTG AAG AAC TTG CCA TTG CCT GAC CTG CAG AAG CTG CCG GCC TGG ATC AAG
AAT GGG CTG TAC CTA CAT AAC AAC CCC CTG AAC TGC GAC TGT GAG CTC TAC CAG CTG
CTTATCCCTTAACCCCTTAAGCAATTGTCTAGACTGTTCAAACATGTTTTTTCAACCTTT TAC GTG GGG GTG
GCA CTG GGC TCT CCG GAG ACC GAG GAC GAC GGC AGG AAC AGG GAC GAC GAA AAA CTC
CAC CGG TCT CGA CCG GCT CGG CAC CAA TCG ACA GGA CGG CGG ACG AAC ACG CGG TCG
TTG TAG GAG TCG ACG AGG TTC GTC GTC GAC GGG TTA CAC GGG GTA AGG GAC GGG TCA
ATG TGT CGT GAT GAC CTG GAG TCA GTG TTG TTG GAC TCG GCG GAC GCC CGG CTC ACC
TGG GGG TGC GCG GAC TGG GTT GAC GTG AGG GAC GAC GAC TCG GTG TTG GTG GAC TTG
AAG TAG AGG AGA CTC CGG AAA AGG GGC CAT GGG TTG GAC GCG ATG GAC CTG GAG AGG
AGG TTG GTC GAC GCA TGT GAC CTA CTC AAG GAC AAG TCA CTG GAC GTT CAT GAC CTC
CAC GAC GAC GAG ATG TTA TTG GTG TAG TAC CGC CAC CTG GCC ACG CGG AAG CTA CTG
TAC CGG GTC GAC GTC TTT GAG ATG AAC TCG GTC TTG GTC TAG AGA GCG AAG GGA GAC
CTT GAC CAG TTC CTT CCT CGG TTC GAT GGG TTT GAT TGC GAG GAC CTA GAG AGA AGA
TTG TTC GAC TTC TTG AAC GGT AAC GGA CTG GAC GTC TTC GAC GGC CGG ACC TAG TTC
TTA CCC GAC ATG GAT GTA TTG TTG GGG GAC TTG ACG CTG ACA CTC GAG ATG GTC GAC
 M  H  P   H 
 R   D  P   R   G  L   W  L   L   L   P   S   L   S   L   L   L   F   E  
 V  A   R   A   G  R   A   V  V  S   C  P   A   A   C  L   C   A   S  
 N  I   L   S   C   S   K  Q  Q  L   P   N  V  P   H  S   L   P   S  
 Y   T   A   L   L   D  L   S   H  N  N  L   S   R   L   R   A   E   W 
 T   P   T   R   L   T   Q  L   H  S   L   L   L   S   H  N  H  L   N 
 F   I   S   S   E   A   F   S   P   V  P   N  L   R   Y   L   D  L   S  
 S   N  Q  L   R   T   L   D  E   F   L   F   S   D  L   Q  V  L   E  
 V  L   L   L   Y   N  N  H  I   M  A   V  D  R   C  A   F   D  D 
 M  A   Q  L   Q  K  L   Y   L   S   Q  N  Q  I   S   R   F   P   L  
 E   L   V  K  E   G  A   K  L   P   K  L   T   L   L   D  L   S   S  
 N  K  L   K  N  L   P   L   P   D  L   Q  K  L   P   A   W  I   K 
 N  G  L   Y   L   H  N  N  P   L   N  C  D  C  E   L   Y   Q  L  
 F   S   H  W  Q  Y   R   Q  L   S   S   V  M  D  F   Q  E   D  L  
 Y   C   M  N  S   K  K  L   H  N  V  F   N  L   S   F   L   N  C 
 G  E   Y   K  E   R   A   W  E   A   H  L   G  D  T   L   I   I   K 
 C   D  T   K  Q  Q  G  M  T   K  V  W  V  T   P   S   N  E   R  
 V  L   D  E   V  T   N  G  T   V  S   V  S   K  D  G  S   L   L  
 F   Q  Q  V  Q  V  E   D  G  G  V  Y   T   C  Y   A   M  G  E  
 T   F   N  E   T   L   S   V  E   L   K  V  H  N  F   T   L   H  G 
 H  H  D  T   L   N  T   A   Y   T   T   L   V  G  C  I   L   S   V 
 V  L   V  L   I   Y   L   Y   L   T   P   C   R   C   W  C  R   G  V 
 E   K  P   S   S   H  Q  G  D  S   L   S   S   S   M  L   S   T   T  
 P   N  H  D  P   M  A   G  G  D  K  D  D  G  F   D  R   R   V 
 A   F   L   E   P   A   G  P   G  Q  G  Q  S   G  K  L   K  P   G 
 N  T   L   P   V  P   E   A   T   G  K  G  Q  R   R   M  S   D  P  
 E   S   V  S   S   V  F   S   D  T   P   I   V  V  P   T   F   L   Y  
 K  V  V  V  P   G  K  P   I   P   N  P   L   L   G  L   D  S   T  
 R   T   G  H  H  H  H  H  H  • 











































TTT TCA CAC TGG CAG TAT CGG CAG CTG AGC TCC GTG ATG GAC TTT CAA GAG GAT CTG
TAC TGC ATG AAC TCC AAG AAG CTG CAC AAT GTC TTC AAC CTG AGT TTC CTC AAC TGT
GGC GAG TAC AAG GAG CGT GCC TGG GAG GCC CAC CTG GGT GAC ACC TTG ATC ATC AAG
TGT GAC ACC AAG CAG CAA GGG ATG ACC AAG GTG TGG GTG ACA CCA AGT AAT GAA CGG
GTG CTA GAT GAG GTG ACC AAT GGC ACA GTG AGT GTG TCT AAG GAT GGC AGT CTT CTT
TTC CAG CAG GTG CAG GTC GAG GAC GGT GGT GTG TAT ACC TGC TAT GCC ATG GGA GAG
ACT TTC AAT GAG ACA CTG TCT GTG GAA TTG AAA GTG CAC AAT TTC ACC TTG CAC GGA
CAC CAT GAC ACC CTC AAC ACA GCC TAT ACC ACC CTA GTG GGC TGT ATC CTT AGT GTG
GTC CTG GTC CTC ATA TAC CTA TAC CTC ACC CCT TGC CGC TGC TGG TGC CGG GGT GTA
GAG AAG CCT TCC AGC CAT CAA GGA GAC AGC CTC AGC TCT TCC ATG CTT AGT ACC ACA
CCC AAC CAT GAT CCT ATG GCT GGT GGG GAC AAA GAT GAT GGT TTT GAC CGG CGG GTG
GCT TTC CTG GAA CCT GCT GGA CCT GGG CAG GGT CAA AGC GGC AAG CTC AAG CCA GGC
AAC ACC CTG CCA GTG CCT GAG GCC ACA GGC AAG GGC CAA CGG AGG ATG TCG GAT CCA
AAA AGT GTG ACC GTC ATA GCC GTC GAC TCG AGG CAC TAC CTG AAA GTT CTC CTA GAC
ATG ACG TAC TTG AGG TTC TTC GAC GTG TTA CAG AAG TTG GAC TCA AAG GAG TTG ACA
CCG CTC ATG TTC CTC GCA CGG ACC CTC CGG GTG GAC CCA CTG TGG AAC TAG TAG TTC
ACA CTG TGG TTC GTC GTT CCC TAC TGG TTC CAC ACC CAC TGT GGT TCA TTA CTT GCC
CAC GAT CTA CTC CAC TGG TTA CCG TGT CAC TCA CAC AGA TTC CTA CCG TCA GAA GAA
AAG GTC GTC CAC GTC CAG CTC CTG CCA CCA CAC ATA TGG ACG ATA CGG TAC CCT CTC
TGA AAG TTA CTC TGT GAC AGA CAC CTT AAC TTT CAC GTG TTA AAG TGG AAC GTG CCT
GTG GTA CTG TGG GAG TTG TGT CGG ATA TGG TGG GAT CAC CCG ACA TAG GAA TCA CAC
CAG GAC CAG GAG TAT ATG GAT ATG GAG TGG GGA ACG GCG ACG ACC ACG GCC CCA CAT
CTC TTC GGA AGG TCG GTA GTT CCT CTG TCG GAG TCG AGA AGG TAC GAA TCA TGG TGT
GGG TTG GTA CTA GGA TAC CGA CCA CCC CTG TTT CTA CTA CCA AAA CTG GCC GCC CAC
CGA AAG GAC CTT GGA CGA CCT GGA CCC GTC CCA GTT TCG CCG TTC GAG TTC GGT CCG
TTG TGG GAC GGT CAC GGA CTC CGG TGT CCG TTC CCG GTT GCC TCC TAC AGC CTA GGT
 M  H  P   H 
 R   D  P   R   G  L   W  L   L   L   P   S   L   S   L   L   L   F   E  
 V  A   R   A   G  R   A   V  V  S   C  P   A   A   C  L   C   A   S  
 N  I   L   S   C   S   K  Q  Q  L   P   N  V  P   H  S   L   P   S  
 Y   T   A   L   L   D  L   S   H  N  N  L   S   R   L   R   A   E   W 
 T   P   T   R   L   T   Q  L   H  S   L   L   L   S   H  N  H  L   N 
 F   I   S   S   E   A   F   S   P   V  P   N  L   R   Y   L   D  L   S  
 S   N  Q  L   R   T   L   D  E   F   L   F   S   D  L   Q  V  L   E  
 V  L   L   L   Y   N  N  H  I   M  A   V  D  R   C  A   F   D  D 
 M  A   Q  L   Q  K  L   Y   L   S   Q  N  Q  I   S   R   F   P   L  
 E   L   V  K  E   G  A   K  L   P   K  L   T   L   L   D  L   S   S  
 N  K  L   K  N  L   P   L   P   D  L   Q  K  L   P   A   W  I   K 
 N  G  L   Y   L   H  N  N  P   L   N  C  D  C  E   L   Y   Q  L  
 F   S   H  W  Q  Y   R   Q  L   S   S   V  M  D  F   Q  E   D  L  
 Y   C   M  N  S   K  K  L   H  N  V  F   N  L   S   F   L   N  C 
 G  E   Y   K  E   R   A   W  E   A   H  L   G  D  T   L   I   I   K 
 C   D  T   K  Q  Q  G  M  T   K  V  W  V  T   P   S   N  E   R  
 V  L   D  E   V  T   N  G  T   V  S   V  S   K  D  G  S   L   L  
 F   Q  Q  V  Q  V  E   D  G  G  V  Y   T   C  Y   A   M  G  E  
 T   F   N  E   T   L   S   V  E   L   K  V  H  N  F   T   L   H  G 
 H  H  D  T   L   N  T   A   Y   T   T   L   V  G  C  I   L   S   V 
 V  L   V  L   I   Y   L   Y   L   T   P   C   R   C   W  C  R   G  V 
 E   K  P   S   S   H  Q  G  D  S   L   S   S   S   M  L   S   T   T  
 P   N  H  D  P   M  A   G  G  D  K  D  D  G  F   D  R   R   V 
 A   F   L   E   P   A   G  P   G  Q  G  Q  S   G  K  L   K  P   G 
 N  T   L   P   V  P   E   A   T   G  K  G  Q  R   R   M  S   D  P  
 E   S   V  S   S   V  F   S   D  T   P   I   V  V  P   T   F   L   Y  
 K  V  V  V  P   G  K  P   I   P   N  P   L   L   G  L   D  S   T  












































GAA TCA GTC AGC TCG GTC TTC TCT GAT ACG CCC ATT GTG GTG CCA ACT TTC TTG TAC
AAA GTG GTG GTA CCG GGT AAG CCT ATC CCT AAC CCT CTC CTC GGT CTC GAT TCT ACG












CTT AGT CAG TCG AGC CAG AAG AGA CTA TGC GGG TAA CAC CAC GGT TGA AAG AAC ATG
TTT CAC CAC CAT GGC CCA TTC GGA TAG GGA TTG GGA GAG GAG CCA GAG CTA AGA TGC












 M  H  P   H 
 R   D  P   R   G  L   W  L   L   L   P   S   L   S   L   L   L   F   E  
 V  A   R   A   G  R   A   V  V  S   C  P   A   A   C  L   C   A   S  
 N  I   L   S   C   S   K  Q  Q  L   P   N  V  P   H  S   L   P   S  
 Y   T   A   L   L   D  L   S   H  N  N  L   S   R   L   R   A   E   W 
 T   P   T   R   L   T   Q  L   H  S   L   L   L   S   H  N  H  L   N 
 F   I   S   S   E   A   F   S   P   V  P   N  L   R   Y   L   D  L   S  
 S   N  Q  L   R   T   L   D  E   F   L   F   S   D  L   Q  V  L   E  
 V  L   L   L   Y   N  N  H  I   M  A   V  D  R   C  A   F   D  D 
 M  A   Q  L   Q  K  L   Y   L   S   Q  N  Q  I   S   R   F   P   L  
 E   L   V  K  E   G  A   K  L   P   K  L   T   L   L   D  L   S   S  
 N  K  L   K  N  L   P   L   P   D  L   Q  K  L   P   A   W  I   K 
 N  G  L   Y   L   H  N  N  P   L   N  C  D  C  E   L   Y   Q  L  
 F   S   H  W  Q  Y   R   Q  L   S   S   V  M  D  F   Q  E   D  L  
 Y   C   M  N  S   K  K  L   H  N  V  F   N  L   S   F   L   N  C 
 G  E   Y   K  E   R   A   W  E   A   H  L   G  D  T   L   I   I   K 
 C   D  T   K  Q  Q  G  M  T   K  V  W  V  T   P   S   N  E   R  
 V  L   D  E   V  T   N  G  T   V  S   V  S   K  D  G  S   L   L  
 F   Q  Q  V  Q  V  E   D  G  G  V  Y   T   C  Y   A   M  G  E  
 T   F   N  E   T   L   S   V  E   L   K  V  H  N  F   T   L   H  G 
 H  H  D  T   L   N  T   A   Y   T   T   L   V  G  C  I   L   S   V 
 V  L   V  L   I   Y   L   Y   L   T   P   C   R   C   W  C  R   G  V 
 E   K  P   S   S   H  Q  G  D  S   L   S   S   S   M  L   S   T   T  
 P   N  H  D  P   M  A   G  G  D  K  D  D  G  F   D  R   R   V 
 A   F   L   E   P   A   G  P   G  Q  G  Q  S   G  K  L   K  P   G 
 N  T   L   P   V  P   E   A   T   G  K  G  Q  R   R   M  S   D  P  
 E   S   V  S   S   V  F   S   D  T   P   I   V  V  P   T   F   L   Y  
 K  V  V  V  P   G  K  P   I   P   N  P   L   L   G  L   D  S   T  
 R   T   G  H  H  H  H  H  H  • 
attB2 (hybrid)
V5 epitope

















































































































































































































































































































































































TGACAAGTTTGTACAAAAAAGTTGGAAA ATG TCG TTA CGT GTA CAC ACT CTG CCC ACC CTG CTT
GGA GCC GTC GTC AGA CCG GGC TGC AGG GAG CTG CTG TGT TTG CTG ATG ATC ACA GTG
ACT GTG GGC CCT GGT GCC TCT GGG GTG TGC CCC ACC GCT TGC ATC TGT GCC ACT GAC
ATC GTC AGC TGC ACC AAC AAA AAC CTG TCC AAG GTG CCT GGG AAC CTT TTC AGA CTG
ATT AAG AGA CTG GAC CTG AGT TAT AAC AGA ATT GGG CTT CTG GAT TCT GAG TGG ATT
CCA GTA TCG TTT GCA AAG CTG AAC ACC CTA ATT CTT CGT CAT AAC AAC ATC ACC AGC
ATT TCC ACG GGC AGT TTT TCC ACA ACT CCA AAT TTG AAG TGT CTT GAC TTA TCG TCC
AAT AAG CTG AAG ACG GTG AAA AAT GCT GTA TTC CAA GAG TTG AAG GTT CTG GAA GTG
CTT CTG CTT TAC AAC AAT CAC ATA TCC TAT CTC GAT CCT TCA GCG TTT GGA GGG CTC
TCC CAG TTG CAG AAA CTC TAC TTA AGT GGA AAT TTT CTC ACA CAG TTT CCG ATG GAT
TTG TAT GTT GGA AGG TTC AAG CTG GCA GAA CTG ATG TTT TTA GAT GTT TCT TAT AAC
CGA ATT CCT TCC ATG CCA ATG CAC CAC ATA AAT TTA GTG CCA GGA AAA CAG CTG AGA
CTTTAGACGGTTCTTCATTAATAACTTATGTTCTTCTCTTGAGACTTATCCCTTAACCCCTTAAGCAATTGTCTAG
ACTGTTCAAACATGTTTTTTCAACCTTT TAC AGC AAT GCA CAT GTG TGA GAC GGG TGG GAC GAA
CCT CGG CAG CAG TCT GGC CCG ACG TCC CTC GAC GAC ACA AAC GAC TAC TAG TGT CAC
TGA CAC CCG GGA CCA CGG AGA CCC CAC ACG GGG TGG CGA ACG TAG ACA CGG TGA CTG
TAG CAG TCG ACG TGG TTG TTT TTG GAC AGG TTC CAC GGA CCC TTG GAA AAG TCT GAC
TAA TTC TCT GAC CTG GAC TCA ATA TTG TCT TAA CCC GAA GAC CTA AGA CTC ACC TAA
GGT CAT AGC AAA CGT TTC GAC TTG TGG GAT TAA GAA GCA GTA TTG TTG TAG TGG TCG
TAA AGG TGC CCG TCA AAA AGG TGT TGA GGT TTA AAC TTC ACA GAA CTG AAT AGC AGG
TTA TTC GAC TTC TGC CAC TTT TTA CGA CAT AAG GTT CTC AAC TTC CAA GAC CTT CAC
GAA GAC GAA ATG TTG TTA GTG TAT AGG ATA GAG CTA GGA AGT CGC AAA CCT CCC GAG
AGG GTC AAC GTC TTT GAG ATG AAT TCA CCT TTA AAA GAG TGT GTC AAA GGC TAC CTA
AAC ATA CAA CCT TCC AAG TTC GAC CGT CTT GAC TAC AAA AAT CTA CAA AGA ATA TTG
GCT TAA GGA AGG TAC GGT TAC GTG GTG TAT TTA AAT CAC GGT CCT TTT GTC GAC TCT
 M  S   L   R   V  H  T   L   P   T   L   L  
 G  A   V  V  R   P   G  C  R   E   L   L   C   L   L   M  I   T   V 
 T   V  G  P   G  A   S   G  V  C  P   T   A   C  I   C   A   T   D 
 I   V  S   C   T   N  K  N  L   S   K  V  P   G  N  L   F   R   L  
 I   K  R   L   D  L   S   Y   N  R   I   G  L   L   D  S   E   W  I  
 P   V  S   F   A   K  L   N  T   L   I   L   R   H  N  N  I   T   S  
 I   S   T   G  S   F   S   T   T   P   N  L   K  C  L   D  L   S   S  
 N  K  L   K  T   V  K  N  A   V  F   Q  E   L   K  V  L   E   V 
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GGC ATC TAC CTT CAT GGA AAC CCA TTT GTC TGT GAC TGT TCC CTG TAC TCC TTG CTG
GTC TTT TGG TAT CGT AGG CAC TTT AGC TCA GTG ATG GAT TTT AAG AAC GAT TAC ACC
TGT CGC CTG TGG TCT GAC TCC AGG CAC TCG CGT CAG GTA CTT CTG CTC CAG GAT AGC
TTT ATG AAT TGC TCT GAC AGC ATC ATC AAT GGT TCC TTT CGT GCG CTT GGC TTT ATT
CAT GAG GCT CAG GTC GGG GAA AGA CTG ATG GTC CAC TGT GAC AGC AAG ACA GGT AAT
GCA AAT ACG GAT TTC ATC TGG GTG GGT CCA GAT AAC AGA CTG CTA GAG CCG GAT AAA
GAG ATG GAA AAC TTT TAC GTG TTT CAC AAT GGA AGT CTG GTT ATA GAA AGC CCT CGT
TTT GAG GAT GCT GGA GTG TAT TCT TGT ATC GCA ATG AAT AAG CAA CGC CTG TTA AAT
GAA ACT GTG GAC GTC ACA ATA AAT GTG AGC AAT TTC ACT GTA AGC AGA TCC CAT GCT
CAT GAG GCA TTT AAC ACA GCT TTT ACC ACT CTT GCT GCT TGC GTG GCC AGT ATC GTT
TTG GTA CTT TTG TAC CTC TAT CTG ACT CCA TGC CCC TGC AAG TGT AAA ACC AAG AGA
CAG AAA AAT ATG CTA CAC CAA AGC AAT GCC CAT TCA TCG ATT CTC AGT CCT GGC CCC
GCT AGT GAT GCC TCC GCT GAT GAA CGG AAG GCA GGT GCA GGT AAA AGA GTG GTG TTT
CCG TAG ATG GAA GTA CCT TTG GGT AAA CAG ACA CTG ACA AGG GAC ATG AGG AAC GAC
CAG AAA ACC ATA GCA TCC GTG AAA TCG AGT CAC TAC CTA AAA TTC TTG CTA ATG TGG
ACA GCG GAC ACC AGA CTG AGG TCC GTG AGC GCA GTC CAT GAA GAC GAG GTC CTA TCG
AAA TAC TTA ACG AGA CTG TCG TAG TAG TTA CCA AGG AAA GCA CGC GAA CCG AAA TAA
GTA CTC CGA GTC CAG CCC CTT TCT GAC TAC CAG GTG ACA CTG TCG TTC TGT CCA TTA
CGT TTA TGC CTA AAG TAG ACC CAC CCA GGT CTA TTG TCT GAC GAT CTC GGC CTA TTT
CTC TAC CTT TTG AAA ATG CAC AAA GTG TTA CCT TCA GAC CAA TAT CTT TCG GGA GCA
AAA CTC CTA CGA CCT CAC ATA AGA ACA TAG CGT TAC TTA TTC GTT GCG GAC AAT TTA
CTT TGA CAC CTG CAG TGT TAT TTA CAC TCG TTA AAG TGA CAT TCG TCT AGG GTA CGA
GTA CTC CGT AAA TTG TGT CGA AAA TGG TGA GAA CGA CGA ACG CAC CGG TCA TAG CAA
AAC CAT GAA AAC ATG GAG ATA GAC TGA GGT ACG GGG ACG TTC ACA TTT TGG TTC TCT
GTC TTT TTA TAC GAT GTG GTT TCG TTA CGG GTA AGT AGC TAA GAG TCA GGA CCG GGG
CGA TCA CTA CGG AGG CGA CTA CTT GCC TTC CGT CCA CGT CCA TTT TCT CAC CAC AAA
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TTG GAA CCC CTG AAG GAT ACT GCA GCA GGG CAG AAC GGG AAA GTC AGG CTC TTT CCC
AGC GAG GCA GTG ATA GCT GAG GGC ATC CTA AAG TCC ACG AGG GGG AAA TCT GAC TCA
GAT TCA GTC AAT TCA GTG TTT TCT GAC ACA CCT TTT GTC GCG TCC ACT CCA ACT TTC
TTG TAC AAA GTG GTG GTA CCG GGT AAG CCT ATC CCT AAC CCT CTC CTC GGT CTC GAT









AAC CTT GGG GAC TTC CTA TGA CGT CGT CCC GTC TTG CCC TTT CAG TCC GAG AAA GGG
TCG CTC CGT CAC TAT CGA CTC CCG TAG GAT TTC AGG TGC TCC CCC TTT AGA CTG AGT
CTA AGT CAG TTA AGT CAC AAA AGA CTG TGT GGA AAA CAG CGC AGG TGA GGT TGA AAG
AAC ATG TTT CAC CAC CAT GGC CCA TTC GGA TAG GGA TTG GGA GAG GAG CCA GAG CTA
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GAATAGGGAATTGGGGAATTCGTTAACAGATCTGACAAGTTTGTACAAAAAAGTTGGAAA ATG ACG TGG TTG
GTG CTG CTG GGG ACA CTG CTC TGC ATG CTG CGC GTT GGG TTA GGC ACC CCG GAC TCC
GAG GGT TTC CCG CCC CGT GCG CTC CAC AAC TGC CCC TAC AAA TGT ATC TGC GCT GCC
GAC CTG CTA AGC TGC ACT GGC CTA GGG CTG CAG GAC GTG CCA GCC GAG TTA CCT GCC
GCT ACT GCG GAC CTC GAC CTG AGC CAC AAC GCG CTC CAG CGC CTG CGC CCC GGC TGG
TTG GCG CCC CTC TTC CAG CTG CGC GCC CTG CAC CTA GAC CAC AAC GAA CTA GAT GCG
CTG GGT CGC GGC GTC TTC GTC AAC GCC AGC GGC CTG AGG CTG CTC GAT CTA TCA TCT
AAC ACG TTG CGG GCG CTT GGC CGC CAC GAC CTC GAC GGG CTG GGG GCG CTG GAG AAG
CTG CTT CTG TTC AAT AAC CGC TTG GTG CAC TTG GAC GAG CAT GCC TTC CAC GGC CTG
CGC GCG CTC AGC CAT CTC TAC CTG GGC TGC AAC GAA CTC GCC TCG TTC TCC TTC GAC
CAC CTG CAC GGT CTG AGC GCC ACC CAC CTG CTT ACT CTG GAC CTC TCC TCC AAC CGG
CTG GGA CAC ATC TCC GTA CCT GAG CTG GCC GCG CTG CCG GCC TTC CTC AAG AAC GGC
CTTATCCCTTAACCCCTTAAGCAATTGTCTAGACTGTTCAAACATGTTTTTTCAACCTTT TAC TGC ACC AAC
CAC GAC GAC CCC TGT GAC GAG ACG TAC GAC GCG CAA CCC AAT CCG TGG GGC CTG AGG
CTC CCA AAG GGC GGG GCA CGC GAG GTG TTG ACG GGG ATG TTT ACA TAG ACG CGA CGG
CTG GAC GAT TCG ACG TGA CCG GAT CCC GAC GTC CTG CAC GGT CGG CTC AAT GGA CGG
CGA TGA CGC CTG GAG CTG GAC TCG GTG TTG CGC GAG GTC GCG GAC GCG GGG CCG ACC
AAC CGC GGG GAG AAG GTC GAC GCG CGG GAC GTG GAT CTG GTG TTG CTT GAT CTA CGC
GAC CCA GCG CCG CAG AAG CAG TTG CGG TCG CCG GAC TCC GAC GAG CTA GAT AGT AGA
TTG TGC AAC GCC CGC GAA CCG GCG GTG CTG GAG CTG CCC GAC CCC CGC GAC CTC TTC
GAC GAA GAC AAG TTA TTG GCG AAC CAC GTG AAC CTG CTC GTA CGG AAG GTG CCG GAC
GCG CGC GAG TCG GTA GAG ATG GAC CCG ACG TTG CTT GAG CGG AGC AAG AGG AAG CTG
GTG GAC GTG CCA GAC TCG CGG TGG GTG GAC GAA TGA GAC CTG GAG AGG AGG TTG GCC
GAC CCT GTG TAG AGG CAT GGA CTC GAC CGG CGC GAC GGC CGG AAG GAG TTC TTG CCG
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CTC TAC TTG CAC AAC AAC CCT TTG CCT TGC GAC TGC CGC CTC TAC CAC CTG CTA CAG
CGC TGG CAC CAG CGG GGC CTG AGC GCC GTG CGC GAC TTT GCG CGC GAG TAC GTA TGC
TTG GCC TTC AAG GTA CCC GCG TCC CGC GTG CGC TTC TTC CAG CAC AGC CGC GTC TTT
GAG AAC TGC TCG TCG GCC CCA GCT CTT GGC CTA GAG CGG CCG GAA GAG CAC CTG TAC
GCG CTG GTG GGT CGG TCC CTG AGG CTT TAC TGC AAC ACC AGC GTC CCG GCC ATG CGC
ATT GCC TGG GTT TCG CCG CAG CAG GAG CTT CTC AGG GCG CCA GGA TCC CGC GAT GGC
AGC ATC GCG GTG CTG GCC GAC GGC AGC TTG GCC ATA GGC AAC GTA CAG GAG CAG CAT
GCG GGA CTC TTC GTG TGC CTG GCC ACT GGG CCC CGC CTG CAC CAC AAC CAG ACG CAC
GAG TAC AAC GTG AGC GTG CAC TTT CCG CGC CCA GAG CCC GAG GCT TTC AAC ACA GGC
TTC ACC ACA CTG CTG GGC TGT GCC GTG GGC CTT GTG CTC GTG CTG CTC TAC CTG TTC
GCC CCA CCC TGC CGC TGC TGC CGC CGT GCC TGC CGC TGC CGC CGC TGG CCC CAA ACA
CCC AGC CCG CTC CAA GAG CTG AGC GCA CAG TCC TCA GTA CTC AGC ACC ACA CCG CCA
GAC GCA CCC AGC CGC AAG GCC AGC GTC CAC AAG CAC GTA GTC TTT CTG GAG CCA GGC
GAG ATG AAC GTG TTG TTG GGA AAC GGA ACG CTG ACG GCG GAG ATG GTG GAC GAT GTC
GCG ACC GTG GTC GCC CCG GAC TCG CGG CAC GCG CTG AAA CGC GCG CTC ATG CAT ACG
AAC CGG AAG TTC CAT GGG CGC AGG GCG CAC GCG AAG AAG GTC GTG TCG GCG CAG AAA
CTC TTG ACG AGC AGC CGG GGT CGA GAA CCG GAT CTC GCC GGC CTT CTC GTG GAC ATG
CGC GAC CAC CCA GCC AGG GAC TCC GAA ATG ACG TTG TGG TCG CAG GGC CGG TAC GCG
TAA CGG ACC CAA AGC GGC GTC GTC CTC GAA GAG TCC CGC GGT CCT AGG GCG CTA CCG
TCG TAG CGC CAC GAC CGG CTG CCG TCG AAC CGG TAT CCG TTG CAT GTC CTC GTC GTA
CGC CCT GAG AAG CAC ACG GAC CGG TGA CCC GGG GCG GAC GTG GTG TTG GTC TGC GTG
CTC ATG TTG CAC TCG CAC GTG AAA GGC GCG GGT CTC GGG CTC CGA AAG TTG TGT CCG
AAG TGG TGT GAC GAC CCG ACA CGG CAC CCG GAA CAC GAG CAC GAC GAG ATG GAC AAG
CGG GGT GGG ACG GCG ACG ACG GCG GCA CGG ACG GCG ACG GCG GCG ACC GGG GTT TGT
GGG TCG GGC GAG GTT CTC GAC TCG CGT GTC AGG AGT CAT GAG TCG TGG TGT GGC GGT
CTG CGT GGG TCG GCG TTC CGG TCG CAG GTG TTC GTG CAT CAG AAA GAC CTC GGT CCG
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 F   T   T   L   L   G  C  A   V  G  L   V  L   V  L   L   Y   L   F  
 A   P   P   C   R   C   C  R   R   A   C  R   C   R   R   W  P   Q  T  
 P   S   P   L   Q  E   L   S   A   Q  S   S   V  L   S   T   T   P   P  
 D  A   P   S   R   K  A   S   V  H  K  H  V  V  F   L   E   P   G 
 R   R   G  L   N  G  R   V  Q  L   A   V  A   E   E   F   D  L   Y  
 N  P   G  G  L   Q  L   K  A   G  S   E   S   A   S   S   I   G  S  
 E   G  P   M  T   T   P   T   F   L   Y   K  V  V  V  P   G  K  P  
 I   P   N  P   L   L   G  L   D  S   T   R   T   G  H  H  H  H  H 













































CGG AGG GGC CTC AAT GGC CGC GTG CAG CTG GCA GTA GCT GAG GAA TTC GAT CTC TAC
AAC CCT GGA GGC CTG CAG CTG AAG GCT GGC TCT GAG TCC GCC AGC TCC ATA GGC TCC
GAG GGT CCC ATG ACA ACC CCA ACT TTC TTG TAC AAA GTG GTG GTA CCG GGT AAG CCT











GCC TCC CCG GAG TTA CCG GCG CAC GTC GAC CGT CAT CGA CTC CTT AAG CTA GAG ATG
TTG GGA CCT CCG GAC GTC GAC TTC CGA CCG AGA CTC AGG CGG TCG AGG TAT CCG AGG
CTC CCA GGG TAC TGT TGG GGT TGA AAG AAC ATG TTT CAC CAC CAT GGC CCA TTC GGA











 M  T   W  L  
 V  L   L   G  T   L   L   C   M  L   R   V  G  L   G  T   P   D  S  
 E   G  F   P   P   R   A   L   H  N  C  P   Y   K  C  I   C   A   A  
 D  L   L   S   C   T   G  L   G  L   Q  D  V  P   A   E   L   P   A  
 A   T   A   D  L   D  L   S   H  N  A   L   Q  R   L   R   P   G  W 
 L   A   P   L   F   Q  L   R   A   L   H  L   D  H  N  E   L   D  A  
 L   G  R   G  V  F   V  N  A   S   G  L   R   L   L   D  L   S   S  
 N  T   L   R   A   L   G  R   H  D  L   D  G  L   G  A   L   E   K 
 L   L   L   F   N  N  R   L   V  H  L   D  E   H  A   F   H  G  L  
 R   A   L   S   H  L   Y   L   G  C  N  E   L   A   S   F   S   F   D 
 H  L   H  G  L   S   A   T   H  L   L   T   L   D  L   S   S   N  R  
 L   G  H  I   S   V  P   E   L   A   A   L   P   A   F   L   K  N  G 
 L   Y   L   H  N  N  P   L   P   C   D  C  R   L   Y   H  L   L   Q 
 R   W  H  Q  R   G  L   S   A   V  R   D  F   A   R   E   Y   V  C 
 L   A   F   K  V  P   A   S   R   V  R   F   F   Q  H  S   R   V  F  
 E   N  C  S   S   A   P   A   L   G  L   E   R   P   E   E   H  L   Y  
 A   L   V  G  R   S   L   R   L   Y   C   N  T   S   V  P   A   M  R  
 I   A   W  V  S   P   Q  Q  E   L   L   R   A   P   G  S   R   D  G 
 S   I   A   V  L   A   D  G  S   L   A   I   G  N  V  Q  E   Q  H 
 A   G  L   F   V  C  L   A   T   G  P   R   L   H  H  N  Q  T   H 
 E   Y   N  V  S   V  H  F   P   R   P   E   P   E   A   F   N  T   G 
 F   T   T   L   L   G  C  A   V  G  L   V  L   V  L   L   Y   L   F  
 A   P   P   C   R   C   C  R   R   A   C  R   C   R   R   W  P   Q  T  
 P   S   P   L   Q  E   L   S   A   Q  S   S   V  L   S   T   T   P   P  
 D  A   P   S   R   K  A   S   V  H  K  H  V  V  F   L   E   P   G 
 R   R   G  L   N  G  R   V  Q  L   A   V  A   E   E   F   D  L   Y  
 N  P   G  G  L   Q  L   K  A   G  S   E   S   A   S   S   I   G  S  
 E   G  P   M  T   T   P   T   F   L   Y   K  V  V  V  P   G  K  P  
 I   P   N  P   L   L   G  L   D  S   T   R   T   G  H  H  H  H  H 

























































































































































































































































































































































































TGACAAGTTTGTACAAAAAAGTTGGAAA ATG CAG GTG AGT AAG AGG ATG CTG GCG GGG GGC GTG
AGG AGC ATG CCC AGC CCC CTC CTG GCC TGC TGG CAG CCC ATC CTC CTG CTG GTG CTG
GGC TCA GTG CTG TCA GGC TCG GCC ACG GGC TGC CCG CCC CGC TGC GAG TGC TCC GCC
CAG GAC CGC GCT GTG CTG TGC CAC CGC AAG CGC TTT GTG GCA GTC CCC GAG GGC ATC
CCC ACC GAG ACG CGC CTG CTG GAC CTA GGC AAG AAC CGC ATC AAA ACG CTC AAC CAG
GAC GAG TTC GCC AGC TTC CCG CAC CTG GAG GAG CTG GAG CTC AAC GAG AAC ATC GTG
AGC GCC GTG GAG CCC GGC GCC TTC AAC AAC CTC TTC AAC CTC CGG ACG CTG GGT CTC
CGC AGC AAC CGC CTG AAG CTC ATC CCG CTA GGC GTC TTC ACT GGC CTC AGC AAC CTG
ACC AAG CTG GAC ATC AGC GAG AAC AAG ATC GTT ATC CTA CTG GAC TAC ATG TTT CAG
GAC CTG TAC AAC CTC AAG TCA CTG GAG GTT GGC GAC AAT GAC CTC GTC TAC ATC TCT
CAC CGC GCC TTC AGC GGC CTC AAC AGC CTG GAG CAG CTG ACG CTG GAG AAA TGC AAC
CTG ACC TCC ATC CCC ACC GAG GCG CTG TCC CAC CTG CAC GGC CTC ATC GTC CTG AGG
CTC CGG CAC CTC AAC ATC AAT GCC ATC CGG GAC TAC TCC TTC AAG AGG CTG TAC CGA
CTC AAG GTC TTG GAG ATC TCC CAC TGG CCC TAC TTG GAC ACC ATG ACA CCC AAC TGC
CTC TAC GGC CTC AAC CTG ACG TCC CTG TCC ATC ACA CAC TGC AAT CTG ACC GCT GTG
CTTTAGACGGTTCTTCATTAATAACTTATGTTCTTCTCTTGAGACTTATCCCTTAACCCCTTAAGCAATTGTCTAG
ACTGTTCAAACATGTTTTTTCAACCTTT TAC GTC CAC TCA TTC TCC TAC GAC CGC CCC CCG CAC
TCC TCG TAC GGG TCG GGG GAG GAC CGG ACG ACC GTC GGG TAG GAG GAC GAC CAC GAC
CCG AGT CAC GAC AGT CCG AGC CGG TGC CCG ACG GGC GGG GCG ACG CTC ACG AGG CGG
GTC CTG GCG CGA CAC GAC ACG GTG GCG TTC GCG AAA CAC CGT CAG GGG CTC CCG TAG
GGG TGG CTC TGC GCG GAC GAC CTG GAT CCG TTC TTG GCG TAG TTT TGC GAG TTG GTC
CTG CTC AAG CGG TCG AAG GGC GTG GAC CTC CTC GAC CTC GAG TTG CTC TTG TAG CAC
TCG CGG CAC CTC GGG CCG CGG AAG TTG TTG GAG AAG TTG GAG GCC TGC GAC CCA GAG
GCG TCG TTG GCG GAC TTC GAG TAG GGC GAT CCG CAG AAG TGA CCG GAG TCG TTG GAC
TGG TTC GAC CTG TAG TCG CTC TTG TTC TAG CAA TAG GAT GAC CTG ATG TAC AAA GTC
CTG GAC ATG TTG GAG TTC AGT GAC CTC CAA CCG CTG TTA CTG GAG CAG ATG TAG AGA
GTG GCG CGG AAG TCG CCG GAG TTG TCG GAC CTC GTC GAC TGC GAC CTC TTT ACG TTG
GAC TGG AGG TAG GGG TGG CTC CGC GAC AGG GTG GAC GTG CCG GAG TAG CAG GAC TCC
GAG GCC GTG GAG TTG TAG TTA CGG TAG GCC CTG ATG AGG AAG TTC TCC GAC ATG GCT
GAG TTC CAG AAC CTC TAG AGG GTG ACC GGG ATG AAC CTG TGG TAC TGT GGG TTG ACG
GAG ATG CCG GAG TTG GAC TGC AGG GAC AGG TAG TGT GTG ACG TTA GAC TGG CGA CAC
 M  Q  V  S   K  R   M  L   A   G  G  V 
 R   S   M  P   S   P   L   L   A   C  W  Q  P   I   L   L   L   V  L  
 G  S   V  L   S   G  S   A   T   G  C  P   P   R   C   E   C   S   A  
 Q  D  R   A   V  L   C   H  R   K  R   F   V  A   V  P   E   G  I  
 P   T   E   T   R   L   L   D  L   G  K  N  R   I   K  T   L   N  Q 
 D  E   F   A   S   F   P   H  L   E   E   L   E   L   N  E   N  I   V 
 S   A   V  E   P   G  A   F   N  N  L   F   N  L   R   T   L   G  L  
 R   S   N  R   L   K  L   I   P   L   G  V  F   T   G  L   S   N  L  
 T   K  L   D  I   S   E   N  K  I   V  I   L   L   D  Y   M  F   Q 
 D  L   Y   N  L   K  S   L   E   V  G  D  N  D  L   V  Y   I   S  
 H  R   A   F   S   G  L   N  S   L   E   Q  L   T   L   E   K  C  N 
 L   T   S   I   P   T   E   A   L   S   H  L   H  G  L   I   V  L   R  
 L   R   H  L   N  I   N  A   I   R   D  Y   S   F   K  R   L   Y   R  
 L   K  V  L   E   I   S   H  W  P   Y   L   D  T   M  T   P   N  C 
 L   Y   G  L   N  L   T   S   L   S   I   T   H  C  N  L   T   A   V 
 P   Y   L   A   V  R   H  L   V  Y   L   R   F   L   N  L   S   Y   N 
 P   I   S   T   I   E   G  S   M  L   H  E   L   L   R   L   Q  E   I  
 Q  L   V  G  G  Q  L   A   V  V  E   P   Y   A   F   R   G  L   N 
 Y   L   R   V  L   N  V  S   G  N  Q  L   T   T   L   E   E   S   V 
 F   H  S   V  G  N  L   E   T   L   I   L   D  S   N  P   L   A   C 
 D  C  R   L   L   W  V  F   R   R   R   W  R   L   N  F   N  R   Q 
 Q  P   T   C  A   T   P   E   F   V  Q  G  K  E   F   K  D  F   P  
 D  V  L   L   P   N  Y   F   T   C  R   R   A   R   I   R   D  R   K 
 A   Q  Q  V  F   V  D  E   G  H  T   V  Q  F   V  C  R   A   D 
 G  D  P   P   P   A   I   L   W  L   S   P   R   K  H  L   V  S   A  
 K  S   N  G  R   L   T   V  F   P   D  G  T   L   E   V  R   Y   A  
 Q  V  Q  D  N  G  T   Y   L   C   I   A   A   N  A   G  G  N  D 
 S   M  P   A   H  L   H  V  R   S   Y   S   P   D  W  P   H  Q  P  
 N  K  T   F   A   F   I   S   N  Q  P   G  E   G  E   A   N  S   T  
 R   A   T   V  P   F   P   F   D  I   K  T   L   I   I   A   T   T   M 
 G  F   I   S   F   L   G  V  V  L   F   C   L   V  L   L   F   L   W 
 S   R   G  K  G  N  T   K  H  N  I   E   I   E   Y   V  P   R   K 
 S   D  A   G  I   S   S   A   D  A   P   R   K  F   N  M  K  M  I  
 P   T   F   L   Y   K  V  V  V  P   G  K  P   I   P   N  P   L   L  
 G  L   D  S   T   R   T   G  H  H  H  H  H  H  • 
P o l y l i n k e r




















































CCC TAC CTG GCC GTC CGC CAC CTA GTC TAT CTC CGC TTC CTC AAC CTC TCC TAC AAC
CCC ATC AGC ACC ATT GAG GGC TCC ATG TTG CAT GAG CTG CTC CGG CTG CAG GAG ATC
CAG CTG GTG GGC GGG CAG CTG GCC GTG GTG GAG CCC TAT GCC TTC CGC GGC CTC AAC
TAC CTG CGC GTG CTC AAT GTC TCT GGC AAC CAG CTG ACC ACA CTG GAG GAA TCA GTC
TTC CAC TCG GTG GGC AAC CTG GAG ACA CTC ATC CTG GAC TCC AAC CCG CTG GCC TGC
GAC TGT CGG CTC CTG TGG GTG TTC CGG CGC CGC TGG CGG CTC AAC TTC AAC CGG CAG
CAG CCC ACG TGC GCC ACG CCC GAG TTT GTC CAG GGC AAG GAG TTC AAG GAC TTC CCT
GAT GTG CTA CTG CCC AAC TAC TTC ACC TGC CGC CGC GCC CGC ATC CGG GAC CGC AAG
GCC CAG CAG GTG TTT GTG GAC GAG GGC CAC ACG GTG CAG TTT GTG TGC CGG GCC GAT
GGC GAC CCG CCG CCC GCC ATC CTC TGG CTC TCA CCC CGA AAG CAC CTG GTC TCA GCC
AAG AGC AAT GGG CGG CTC ACA GTC TTC CCT GAT GGC ACG CTG GAG GTG CGC TAC GCC
CAG GTA CAG GAC AAC GGC ACG TAC CTG TGC ATC GCG GCC AAC GCG GGC GGC AAC GAC
TCC ATG CCC GCC CAC CTG CAT GTG CGC AGC TAC TCG CCC GAC TGG CCC CAT CAG CCC
AAC AAG ACC TTC GCT TTC ATC TCC AAC CAG CCG GGC GAG GGA GAG GCC AAC AGC ACC
CGC GCC ACT GTG CCT TTC CCC TTC GAC ATC AAG ACC CTC ATC ATC GCC ACC ACC ATG
GGC TTC ATC TCT TTC CTG GGC GTC GTC CTC TTC TGC CTG GTG CTG CTG TTT CTC TGG
AGC CGG GGC AAG GGC AAC ACA AAG CAC AAC ATC GAG ATC GAG TAT GTG CCC CGA AAG
GGG ATG GAC CGG CAG GCG GTG GAT CAG ATA GAG GCG AAG GAG TTG GAG AGG ATG TTG
GGG TAG TCG TGG TAA CTC CCG AGG TAC AAC GTA CTC GAC GAG GCC GAC GTC CTC TAG
GTC GAC CAC CCG CCC GTC GAC CGG CAC CAC CTC GGG ATA CGG AAG GCG CCG GAG TTG
ATG GAC GCG CAC GAG TTA CAG AGA CCG TTG GTC GAC TGG TGT GAC CTC CTT AGT CAG
AAG GTG AGC CAC CCG TTG GAC CTC TGT GAG TAG GAC CTG AGG TTG GGC GAC CGG ACG
CTG ACA GCC GAG GAC ACC CAC AAG GCC GCG GCG ACC GCC GAG TTG AAG TTG GCC GTC
GTC GGG TGC ACG CGG TGC GGG CTC AAA CAG GTC CCG TTC CTC AAG TTC CTG AAG GGA
CTA CAC GAT GAC GGG TTG ATG AAG TGG ACG GCG GCG CGG GCG TAG GCC CTG GCG TTC
CGG GTC GTC CAC AAA CAC CTG CTC CCG GTG TGC CAC GTC AAA CAC ACG GCC CGG CTA
CCG CTG GGC GGC GGG CGG TAG GAG ACC GAG AGT GGG GCT TTC GTG GAC CAG AGT CGG
TTC TCG TTA CCC GCC GAG TGT CAG AAG GGA CTA CCG TGC GAC CTC CAC GCG ATG CGG
GTC CAT GTC CTG TTG CCG TGC ATG GAC ACG TAG CGC CGG TTG CGC CCG CCG TTG CTG
AGG TAC GGG CGG GTG GAC GTA CAC GCG TCG ATG AGC GGG CTG ACC GGG GTA GTC GGG
TTG TTC TGG AAG CGA AAG TAG AGG TTG GTC GGC CCG CTC CCT CTC CGG TTG TCG TGG
GCG CGG TGA CAC GGA AAG GGG AAG CTG TAG TTC TGG GAG TAG TAG CGG TGG TGG TAC
CCG AAG TAG AGA AAG GAC CCG CAG CAG GAG AAG ACG GAC CAC GAC GAC AAA GAG ACC
TCG GCC CCG TTC CCG TTG TGT TTC GTG TTG TAG CTC TAG CTC ATA CAC GGG GCT TTC
 M  Q  V  S   K  R   M  L   A   G  G  V 
 R   S   M  P   S   P   L   L   A   C  W  Q  P   I   L   L   L   V  L  
 G  S   V  L   S   G  S   A   T   G  C  P   P   R   C   E   C   S   A  
 Q  D  R   A   V  L   C   H  R   K  R   F   V  A   V  P   E   G  I  
 P   T   E   T   R   L   L   D  L   G  K  N  R   I   K  T   L   N  Q 
 D  E   F   A   S   F   P   H  L   E   E   L   E   L   N  E   N  I   V 
 S   A   V  E   P   G  A   F   N  N  L   F   N  L   R   T   L   G  L  
 R   S   N  R   L   K  L   I   P   L   G  V  F   T   G  L   S   N  L  
 T   K  L   D  I   S   E   N  K  I   V  I   L   L   D  Y   M  F   Q 
 D  L   Y   N  L   K  S   L   E   V  G  D  N  D  L   V  Y   I   S  
 H  R   A   F   S   G  L   N  S   L   E   Q  L   T   L   E   K  C  N 
 L   T   S   I   P   T   E   A   L   S   H  L   H  G  L   I   V  L   R  
 L   R   H  L   N  I   N  A   I   R   D  Y   S   F   K  R   L   Y   R  
 L   K  V  L   E   I   S   H  W  P   Y   L   D  T   M  T   P   N  C 
 L   Y   G  L   N  L   T   S   L   S   I   T   H  C  N  L   T   A   V 
 P   Y   L   A   V  R   H  L   V  Y   L   R   F   L   N  L   S   Y   N 
 P   I   S   T   I   E   G  S   M  L   H  E   L   L   R   L   Q  E   I  
 Q  L   V  G  G  Q  L   A   V  V  E   P   Y   A   F   R   G  L   N 
 Y   L   R   V  L   N  V  S   G  N  Q  L   T   T   L   E   E   S   V 
 F   H  S   V  G  N  L   E   T   L   I   L   D  S   N  P   L   A   C 
 D  C  R   L   L   W  V  F   R   R   R   W  R   L   N  F   N  R   Q 
 Q  P   T   C  A   T   P   E   F   V  Q  G  K  E   F   K  D  F   P  
 D  V  L   L   P   N  Y   F   T   C  R   R   A   R   I   R   D  R   K 
 A   Q  Q  V  F   V  D  E   G  H  T   V  Q  F   V  C  R   A   D 
 G  D  P   P   P   A   I   L   W  L   S   P   R   K  H  L   V  S   A  
 K  S   N  G  R   L   T   V  F   P   D  G  T   L   E   V  R   Y   A  
 Q  V  Q  D  N  G  T   Y   L   C   I   A   A   N  A   G  G  N  D 
 S   M  P   A   H  L   H  V  R   S   Y   S   P   D  W  P   H  Q  P  
 N  K  T   F   A   F   I   S   N  Q  P   G  E   G  E   A   N  S   T  
 R   A   T   V  P   F   P   F   D  I   K  T   L   I   I   A   T   T   M 
 G  F   I   S   F   L   G  V  V  L   F   C   L   V  L   L   F   L   W 
 S   R   G  K  G  N  T   K  H  N  I   E   I   E   Y   V  P   R   K 
 S   D  A   G  I   S   S   A   D  A   P   R   K  F   N  M  K  M  I  
 P   T   F   L   Y   K  V  V  V  P   G  K  P   I   P   N  P   L   L  






















































TCG GAC GCA GGC ATC AGC TCC GCC GAC GCG CCC CGC AAG TTC AAC ATG AAG ATG ATA
CCA ACT TTC TTG TAC AAA GTG GTG GTA CCG GGT AAG CCT ATC CCT AAC CCT CTC CTC













AGC CTG CGT CCG TAG TCG AGG CGG CTG CGC GGG GCG TTC AAG TTG TAC TTC TAC TAT
GGT TGA AAG AAC ATG TTT CAC CAC CAT GGC CCA TTC GGA TAG GGA TTG GGA GAG GAG













 M  Q  V  S   K  R   M  L   A   G  G  V 
 R   S   M  P   S   P   L   L   A   C  W  Q  P   I   L   L   L   V  L  
 G  S   V  L   S   G  S   A   T   G  C  P   P   R   C   E   C   S   A  
 Q  D  R   A   V  L   C   H  R   K  R   F   V  A   V  P   E   G  I  
 P   T   E   T   R   L   L   D  L   G  K  N  R   I   K  T   L   N  Q 
 D  E   F   A   S   F   P   H  L   E   E   L   E   L   N  E   N  I   V 
 S   A   V  E   P   G  A   F   N  N  L   F   N  L   R   T   L   G  L  
 R   S   N  R   L   K  L   I   P   L   G  V  F   T   G  L   S   N  L  
 T   K  L   D  I   S   E   N  K  I   V  I   L   L   D  Y   M  F   Q 
 D  L   Y   N  L   K  S   L   E   V  G  D  N  D  L   V  Y   I   S  
 H  R   A   F   S   G  L   N  S   L   E   Q  L   T   L   E   K  C  N 
 L   T   S   I   P   T   E   A   L   S   H  L   H  G  L   I   V  L   R  
 L   R   H  L   N  I   N  A   I   R   D  Y   S   F   K  R   L   Y   R  
 L   K  V  L   E   I   S   H  W  P   Y   L   D  T   M  T   P   N  C 
 L   Y   G  L   N  L   T   S   L   S   I   T   H  C  N  L   T   A   V 
 P   Y   L   A   V  R   H  L   V  Y   L   R   F   L   N  L   S   Y   N 
 P   I   S   T   I   E   G  S   M  L   H  E   L   L   R   L   Q  E   I  
 Q  L   V  G  G  Q  L   A   V  V  E   P   Y   A   F   R   G  L   N 
 Y   L   R   V  L   N  V  S   G  N  Q  L   T   T   L   E   E   S   V 
 F   H  S   V  G  N  L   E   T   L   I   L   D  S   N  P   L   A   C 
 D  C  R   L   L   W  V  F   R   R   R   W  R   L   N  F   N  R   Q 
 Q  P   T   C  A   T   P   E   F   V  Q  G  K  E   F   K  D  F   P  
 D  V  L   L   P   N  Y   F   T   C  R   R   A   R   I   R   D  R   K 
 A   Q  Q  V  F   V  D  E   G  H  T   V  Q  F   V  C  R   A   D 
 G  D  P   P   P   A   I   L   W  L   S   P   R   K  H  L   V  S   A  
 K  S   N  G  R   L   T   V  F   P   D  G  T   L   E   V  R   Y   A  
 Q  V  Q  D  N  G  T   Y   L   C   I   A   A   N  A   G  G  N  D 
 S   M  P   A   H  L   H  V  R   S   Y   S   P   D  W  P   H  Q  P  
 N  K  T   F   A   F   I   S   N  Q  P   G  E   G  E   A   N  S   T  
 R   A   T   V  P   F   P   F   D  I   K  T   L   I   I   A   T   T   M 
 G  F   I   S   F   L   G  V  V  L   F   C   L   V  L   L   F   L   W 
 S   R   G  K  G  N  T   K  H  N  I   E   I   E   Y   V  P   R   K 
 S   D  A   G  I   S   S   A   D  A   P   R   K  F   N  M  K  M  I  
 P   T   F   L   Y   K  V  V  V  P   G  K  P   I   P   N  P   L   L  
 G  L   D  S   T   R   T   G  H  H  H  H  H  H  • 
attB2 (hybrid)
V5 epitope





















































































































































































































































































































































































ACAAAAAAGTTGGAAA ATG CTG CTa CGA CGG CGC AAC GGC CCC TGC CCC TTC CCC CTG CTG
CTT CTG CTC CTG GCC CAC TGC ATT TGC ATT TGG CCC GCG TCG GCG GCC CGC GAT CGC
TAC GCC CGC CAG AAC AAT CGC CAG CGC CAT CAG GAT ATA GAT CGC GAT CGG GAT CGA
GAT CGA TTC CTA TAC CGC AGC AGT TCG GCC CAA AAT CGA CAG AGG GGC GGG GCC AAC
TTC GCC CTG GGA CTG GGA GCC AAC GGA GTC ACC ATT CCC ACC AGT CTG GAG GAT AAG
AAC AAG AAC GAG TTC GTC AAG GGG AAA ATC TGC ATC GGC ACT AAA TCT CGG CTC TCC
GTG CCC TCC AAC AAG GAA CAT CAT TAC CGA AAC CTC AGA GAT CGG TAC ACG AAC TGT
ACG TAT GTG GAT GGC AAC TTG AAA CTG ACC TGG CTA CCC AAC GAG AAT TTG GAC CTC
AGC TTC CTA GAC AAC ATA CGG GAG GTC ACC GGC TAT ATT CTG ATC AGT CAT GTG GAC
GTT AAG AAA GTG GTG TTT CCC AAA CTA CAA ATC ATT CGC GGA CGC ACG CTG TTC AGC
TTA TCC GTG GAG GAG GAG AAG TAT GCC TTG TTC GTC ACT TAT TCC AAA ATG TAC ACG
CTG GAG ATT CCC GAT CTA CGC GAT GTC TTA AAT GGC CAA GTG GGC TTC CAC AAC AAC
TAC AAT CTC TGC CAC ATG CGA ACG ATC CAG TGG TCG GAG ATT GTA TCC AAC GGC ACG
GAT GCA TAC TAC AAC TAC GAC TTT ACT GCT CCG GAG CGC GAG TGT CCC AAG TGC CAC
GAG AGC TGC ACG CAC GGA TGT TGG GGC GAG GGT CCC AAG AAT TGC CAG AAG TTC AGC
TTCTTCATTAATAACTTATGTTCTTCTCTTGAGACTTATCCCTTAACCCCTTAAGCAATTGTCTAGACTGTTCAAACA
TGTTTTTTCAACCTTT TAC GAC GAt GCT GCC GCG TTG CCG GGG ACG GGG AAG GGG GAC GAC
GAA GAC GAG GAC CGG GTG ACG TAA ACG TAA ACC GGG CGC AGC CGC CGG GCG CTA GCG
ATG CGG GCG GTC TTG TTA GCG GTC GCG GTA GTC CTA TAT CTA GCG CTA GCC CTA GCT
CTA GCT AAG GAT ATG GCG TCG TCA AGC CGG GTT TTA GCT GTC TCC CCG CCC CGG TTG
AAG CGG GAC CCT GAC CCT CGG TTG CCT CAG TGG TAA GGG TGG TCA GAC CTC CTA TTC
TTG TTC TTG CTC AAG CAG TTC CCC TTT TAG ACG TAG CCG TGA TTT AGA GCC GAG AGG
CAC GGG AGG TTG TTC CTT GTA GTA ATG GCT TTG GAG TCT CTA GCC ATG TGC TTG ACA
TGC ATA CAC CTA CCG TTG AAC TTT GAC TGG ACC GAT GGG TTG CTC TTA AAC CTG GAG
TCG AAG GAT CTG TTG TAT GCC CTC CAG TGG CCG ATA TAA GAC TAG TCA GTA CAC CTG
CAA TTC TTT CAC CAC AAA GGG TTT GAT GTT TAG TAA GCG CCT GCG TGC GAC AAG TCG
AAT AGG CAC CTC CTC CTC TTC ATA CGG AAC AAG CAG TGA ATA AGG TTT TAC ATG TGC
GAC CTC TAA GGG CTA GAT GCG CTA CAG AAT TTA CCG GTT CAC CCG AAG GTG TTG TTG
ATG TTA GAG ACG GTG TAC GCT TGC TAG GTC ACC AGC CTC TAA CAT AGG TTG CCG TGC
CTA CGT ATG ATG TTG ATG CTG AAA TGA CGA GGC CTC GCG CTC ACA GGG TTC ACG GTG
CTC TCG ACG TGC GTG CCT ACA ACC CCG CTC CCA GGG TTC TTA ACG GTC TTC AAG TCG
 M  L   L   R   R   R   N  G  P   C   P   F   P   L   L  
 L   L   L   L   A   H  C  I   C   I   W  P   A   S   A   A   R   D  R  
 Y   A   R   Q  N  N  R   Q  R   H  Q  D  I   D  R   D  R   D  R  
 D  R   F   L   Y   R   S   S   S   A   Q  N  R   Q  R   G  G  A   N 
 F   A   L   G  L   G  A   N  G  V  T   I   P   T   S   L   E   D  K 
 N  K  N  E   F   V  K  G  K  I   C   I   G  T   K  S   R   L   S  
 V  P   S   N  K  E   H  H  Y   R   N  L   R   D  R   Y   T   N  C 
 T   Y   V  D  G  N  L   K  L   T   W  L   P   N  E   N  L   D  L  
 S   F   L   D  N  I   R   E   V  T   G  Y   I   L   I   S   H  V  D 
 V  K  K  V  V  F   P   K  L   Q  I   I   R   G  R   T   L   F   S  
 L   S   V  E   E   E   K  Y   A   L   F   V  T   Y   S   K  M  Y   T  
 L   E   I   P   D  L   R   D  V  L   N  G  Q  V  G  F   H  N  N 
 Y   N  L   C   H  M  R   T   I   Q  W  S   E   I   V  S   N  G  T  
 D  A   Y   Y   N  Y   D  F   T   A   P   E   R   E   C   P   K  C  H 
 E   S   C   T   H  G  C  W  G  E   G  P   K  N  C  Q  K  F   S  
 K  L   T   C  S   P   Q  C  A   G  G  R   C   Y   G  P   K  P   R  
 E   C   C  H  L   F   C   A   G  G  C  T   G  P   T   Q  K  D  C 
 I   A   C  K  N  F   F   D  E   A   V  S   K  E   E   C   P   P   M 
 R   K  Y   N  P   T   T   Y   V  L   E   T   N  P   E   G  K  Y   A  
 Y   G  A   T   C  V  K  E   C   P   G  H  L   L   R   D  N  G  A  
 C  V  R   S   C   P   Q  D  K  M  D  K  G  G  E   C   V  P   C  
 N  G  P   C   P   K  T   C  P   G  V  T   V  L   H  A   G  N  I  
 D  S   F   R   N  C  T   V  I   D  G  N  I   R   I   L   D  Q  T  
 F   S   G  F   Q  D  V  Y   A   N  Y   T   M  G  P   R   Y   I   P  
 L   D  P   E   R   R   E   V  F   S   T   V  K  E   I   T   G  Y   L  
 N  I   E   G  T   H  P   Q  F   R   N  L   S   Y   F   R   N  L   E  
 T   I   H  G  R   Q  L   M  E   S   M  F   A   A   L   A   I   V  K 
 S   S   L   Y   S   L   E   M  R   N  L   K  Q  I   S   S   G  S   V 
 V  I   Q  H  N  R   D  L   C   Y   V  S   N  I   R   W  P   A   I  
 Q  K  E   P   E   Q  K  V  W  V  N  E   N  L   R   A   D  L   C  
 E   K  N  G  T   I   C   S   D  Q  C  N  E   D  G  C  W  G  A  
 G  T   D  Q  C  L   T   C  K  N  F   N  F   N  G  T   C  I   A  
 D  C  G  Y   I   S   N  A   Y   K  F   D  N  R   T   C  K  I   C  
 H  P   E   C   R   T   C  N  G  A   G  A   D  H  C  Q  E   C   V 
 H  V  R   D  G  Q  H  C  V  S   E   C   P   K  N  K  Y   N  D 
 R   G  V  C  R   E   C   H  A   T   C  D  G  C  T   G  P   K  D 
 T   I   G  I   G  A   C  T   T   C  N  L   A   I   I   N  N  D  A  
 T   V  K  R   C   L   L   K  D  D  K  C  P   D  G  Y   F   W  E  
 Y   V  H  P   Q  E   Q  G  S   L   K  P   L   A   G  R   A   V  C 
 R   K  C  H  P   L   C   E   L   C   T   N  Y   G  Y   H  E   Q  V 
 C  S   K  C  T   H  Y   K  R   R   E   Q  C  E   T   E   C   P   A  
 D  H  Y   T   D  E   E   Q  R   E   C   F   Q  R   H  P   E   C   N 
 G  C  T   G  P   G  A   D  D  C  K  S   C   R   N  F   K  L   F  
 D  A   N  E   T   G  P   Y   V  N  S   T   M  F   N  C  T   S   K 
 C  P   L   E   M  R   H  V  N  Y   Q  Y   T   A   I   G  P   Y   C  
 A   A   S   P   P   R   S   S   K  P   T   F   L   Y   K  V  V  V  P  
 R   A   R   D  P   P   V  A   T   M  V  S   K  G  E   E   L   F   T  
 G  V  V  P   I   L   V  E   L   D  G  D  V  N  G  H  K  F   S  
 V  S   G  E   G  E   G  D  A   T   Y   G  K  L   T   L   K  F   I  
 C   T   T   G  K  L   P   V  P   W  P   T   L   V  T   T   L   T   Y  
 G  V  Q  C  F   S   R   Y   P   D  H  M  K  Q  H  D  F   F   K 
 S   A   M  P   E   G  Y   V  Q  E   R   T   I   F   F   K  D  D  G 
 N  Y   K  T   R   A   E   V  K  F   E   G  D  T   L   V  N  R   I  
 E   L   K  G  I   D  F   K  E   D  G  N  I   L   G  H  K  L   E  
 Y   N  Y   N  S   H  N  V  Y   I   M  A   D  K  Q  K  N  G  I  
 K  V  N  F   K  I   R   H  N  I   E   D  G  S   V  Q  L   A   D 
 H  Y   Q  Q  N  T   P   I   G  D  G  P   V  L   L   P   D  N  H 
 Y   L   S   T   Q  S   A   L   S   K  D  P   N  E   K  R   D  H  M 
 V  L   L   E   F   V  T   A   A   G  I   T   L   G  M  D  E   L   Y  
 K  • 














































































AAG CTC ACC TGC TCG CCA CAG TGT GCC GGA GGT CGT TGC TAT GGA CCA AAG CCG CGG
GAG TGT TGT CAC CTC TTC TGC GCC GGA GGA TGC ACT GGT CCC ACG CAA AAG GAT TGC
ATC GCC TGC AAG AAC TTC TTC GAC GAG GCA GTA TCA AAG GAG GAA TGC CCG CCC ATG
CGC AAG TAC AAT CCC ACC ACC TAT GTT CTT GAA ACG AAT CCT GAG GGA AAG TAT GCC
TAT GGT GCC ACC TGC GTC AAG GAG TGT CCC GGT CAT CTG TTG CGG GAT AAT GGC GCC
TGC GTG CGC AGC TGT CCC CAG GAC AAG ATG GAC AAG GGG GGC GAG TGT GTG CCC TGC
AAT GGA CCG TGC CCC AAA ACC TGC CCG GGC GTT ACT GTC CTG CAT GCC GGC AAC ATT
GAC TCG TTC CGG AAT TGT ACG GTG ATC GAT GGC AAC ATT CGC ATT TTG GAT CAG ACC
TTC TCG GGC TTC CAG GAT GTC TAT GCC AAC TAC ACG ATG GGA CCA CGA TAC ATA CCG
CTG GAT CCC GAG CGA CGG GAG GTG TTC TCC ACG GTG AAG GAG ATC ACC GGG TAT CTG
AAT ATC GAG GGA ACC CAC CCG CAG TTC CGG AAT CTG TCG TAC TTT CGC AAT CTG GAA
ACA ATT CAT GGC CGC CAG CTG ATG GAG AGC ATG TTT GCC GCT TTG GCG ATC GTT AAG
TCA TCC CTG TAC AGC CTG GAG ATG CGC AAT CTG AAG CAG ATT AGT TCC GGC AGT GTG
GTC ATC CAG CAT AAT AGA GAC CTC TGC TAC GTA AGC AAT ATC CGT TGG CCG GCC ATT
CAG AAG GAG CCC GAA CAG AAG GTG TGG GTC AAC GAG AAT CTC AGG GCG GAT CTA TGC
GAG AAA AAT GGA ACC ATT TGC TCG GAT CAG TGC AAC GAG GAC GGC TGC TGG GGA GCT
GGC ACG GAT CAG TGC CTT ACC TGC AAG AAC TTC AAT TTC AAT GGC ACC TGC ATC GCC
TTC GAG TGG ACG AGC GGT GTC ACA CGG CCT CCA GCA ACG ATA CCT GGT TTC GGC GCC
CTC ACA ACA GTG GAG AAG ACG CGG CCT CCT ACG TGA CCA GGG TGC GTT TTC CTA ACG
TAG CGG ACG TTC TTG AAG AAG CTG CTC CGT CAT AGT TTC CTC CTT ACG GGC GGG TAC
GCG TTC ATG TTA GGG TGG TGG ATA CAA GAA CTT TGC TTA GGA CTC CCT TTC ATA CGG
ATA CCA CGG TGG ACG CAG TTC CTC ACA GGG CCA GTA GAC AAC GCC CTA TTA CCG CGG
ACG CAC GCG TCG ACA GGG GTC CTG TTC TAC CTG TTC CCC CCG CTC ACA CAC GGG ACG
TTA CCT GGC ACG GGG TTT TGG ACG GGC CCG CAA TGA CAG GAC GTA CGG CCG TTG TAA
CTG AGC AAG GCC TTA ACA TGC CAC TAG CTA CCG TTG TAA GCG TAA AAC CTA GTC TGG
AAG AGC CCG AAG GTC CTA CAG ATA CGG TTG ATG TGC TAC CCT GGT GCT ATG TAT GGC
GAC CTA GGG CTC GCT GCC CTC CAC AAG AGG TGC CAC TTC CTC TAG TGG CCC ATA GAC
TTA TAG CTC CCT TGG GTG GGC GTC AAG GCC TTA GAC AGC ATG AAA GCG TTA GAC CTT
TGT TAA GTA CCG GCG GTC GAC TAC CTC TCG TAC AAA CGG CGA AAC CGC TAG CAA TTC
AGT AGG GAC ATG TCG GAC CTC TAC GCG TTA GAC TTC GTC TAA TCA AGG CCG TCA CAC
CAG TAG GTC GTA TTA TCT CTG GAG ACG ATG CAT TCG TTA TAG GCA ACC GGC CGG TAA
GTC TTC CTC GGG CTT GTC TTC CAC ACC CAG TTG CTC TTA GAG TCC CGC CTA GAT ACG
CTC TTT TTA CCT TGG TAA ACG AGC CTA GTC ACG TTG CTC CTG CCG ACG ACC CCT CGA
CCG TGC CTA GTC ACG GAA TGG ACG TTC TTG AAG TTA AAG TTA CCG TGG ACG TAG CGG
 M  L   L   R   R   R   N  G  P   C   P   F   P   L   L  
 L   L   L   L   A   H  C  I   C   I   W  P   A   S   A   A   R   D  R  
 Y   A   R   Q  N  N  R   Q  R   H  Q  D  I   D  R   D  R   D  R  
 D  R   F   L   Y   R   S   S   S   A   Q  N  R   Q  R   G  G  A   N 
 F   A   L   G  L   G  A   N  G  V  T   I   P   T   S   L   E   D  K 
 N  K  N  E   F   V  K  G  K  I   C   I   G  T   K  S   R   L   S  
 V  P   S   N  K  E   H  H  Y   R   N  L   R   D  R   Y   T   N  C 
 T   Y   V  D  G  N  L   K  L   T   W  L   P   N  E   N  L   D  L  
 S   F   L   D  N  I   R   E   V  T   G  Y   I   L   I   S   H  V  D 
 V  K  K  V  V  F   P   K  L   Q  I   I   R   G  R   T   L   F   S  
 L   S   V  E   E   E   K  Y   A   L   F   V  T   Y   S   K  M  Y   T  
 L   E   I   P   D  L   R   D  V  L   N  G  Q  V  G  F   H  N  N 
 Y   N  L   C   H  M  R   T   I   Q  W  S   E   I   V  S   N  G  T  
 D  A   Y   Y   N  Y   D  F   T   A   P   E   R   E   C   P   K  C  H 
 E   S   C   T   H  G  C  W  G  E   G  P   K  N  C  Q  K  F   S  
 K  L   T   C  S   P   Q  C  A   G  G  R   C   Y   G  P   K  P   R  
 E   C   C  H  L   F   C   A   G  G  C  T   G  P   T   Q  K  D  C 
 I   A   C  K  N  F   F   D  E   A   V  S   K  E   E   C   P   P   M 
 R   K  Y   N  P   T   T   Y   V  L   E   T   N  P   E   G  K  Y   A  
 Y   G  A   T   C  V  K  E   C   P   G  H  L   L   R   D  N  G  A  
 C  V  R   S   C   P   Q  D  K  M  D  K  G  G  E   C   V  P   C  
 N  G  P   C   P   K  T   C  P   G  V  T   V  L   H  A   G  N  I  
 D  S   F   R   N  C  T   V  I   D  G  N  I   R   I   L   D  Q  T  
 F   S   G  F   Q  D  V  Y   A   N  Y   T   M  G  P   R   Y   I   P  
 L   D  P   E   R   R   E   V  F   S   T   V  K  E   I   T   G  Y   L  
 N  I   E   G  T   H  P   Q  F   R   N  L   S   Y   F   R   N  L   E  
 T   I   H  G  R   Q  L   M  E   S   M  F   A   A   L   A   I   V  K 
 S   S   L   Y   S   L   E   M  R   N  L   K  Q  I   S   S   G  S   V 
 V  I   Q  H  N  R   D  L   C   Y   V  S   N  I   R   W  P   A   I  
 Q  K  E   P   E   Q  K  V  W  V  N  E   N  L   R   A   D  L   C  
 E   K  N  G  T   I   C   S   D  Q  C  N  E   D  G  C  W  G  A  
 G  T   D  Q  C  L   T   C  K  N  F   N  F   N  G  T   C  I   A  
 D  C  G  Y   I   S   N  A   Y   K  F   D  N  R   T   C  K  I   C  
 H  P   E   C   R   T   C  N  G  A   G  A   D  H  C  Q  E   C   V 
 H  V  R   D  G  Q  H  C  V  S   E   C   P   K  N  K  Y   N  D 
 R   G  V  C  R   E   C   H  A   T   C  D  G  C  T   G  P   K  D 
 T   I   G  I   G  A   C  T   T   C  N  L   A   I   I   N  N  D  A  
 T   V  K  R   C   L   L   K  D  D  K  C  P   D  G  Y   F   W  E  
 Y   V  H  P   Q  E   Q  G  S   L   K  P   L   A   G  R   A   V  C 
 R   K  C  H  P   L   C   E   L   C   T   N  Y   G  Y   H  E   Q  V 
 C  S   K  C  T   H  Y   K  R   R   E   Q  C  E   T   E   C   P   A  
 D  H  Y   T   D  E   E   Q  R   E   C   F   Q  R   H  P   E   C   N 
 G  C  T   G  P   G  A   D  D  C  K  S   C   R   N  F   K  L   F  
 D  A   N  E   T   G  P   Y   V  N  S   T   M  F   N  C  T   S   K 
 C  P   L   E   M  R   H  V  N  Y   Q  Y   T   A   I   G  P   Y   C  
 A   A   S   P   P   R   S   S   K  P   T   F   L   Y   K  V  V  V  P  
 R   A   R   D  P   P   V  A   T   M  V  S   K  G  E   E   L   F   T  
 G  V  V  P   I   L   V  E   L   D  G  D  V  N  G  H  K  F   S  
 V  S   G  E   G  E   G  D  A   T   Y   G  K  L   T   L   K  F   I  
 C   T   T   G  K  L   P   V  P   W  P   T   L   V  T   T   L   T   Y  
 G  V  Q  C  F   S   R   Y   P   D  H  M  K  Q  H  D  F   F   K 
 S   A   M  P   E   G  Y   V  Q  E   R   T   I   F   F   K  D  D  G 
 N  Y   K  T   R   A   E   V  K  F   E   G  D  T   L   V  N  R   I  
 E   L   K  G  I   D  F   K  E   D  G  N  I   L   G  H  K  L   E  
 Y   N  Y   N  S   H  N  V  Y   I   M  A   D  K  Q  K  N  G  I  
 K  V  N  F   K  I   R   H  N  I   E   D  G  S   V  Q  L   A   D 
 H  Y   Q  Q  N  T   P   I   G  D  G  P   V  L   L   P   D  N  H 
 Y   L   S   T   Q  S   A   L   S   K  D  P   N  E   K  R   D  H  M 
 V  L   L   E   F   V  T   A   A   G  I   T   L   G  M  D  E   L   Y  














































































GAC TGT GGT TAT ATA TCC AAT GCC TAC AAG TTT GAC AAT AGA ACG TGC AAG ATA TGC
CAT CCA GAG TGC CGG ACT TGC AAT GGA GCT GGA GCA GAT CAC TGC CAG GAG TGC GTC
CAT GTG AGG GAC GGT CAG CAC TGT GTG TCC GAG TGC CCG AAG AAC AAG TAC AAC GAT
CGT GGT GTC TGC CGA GAG TGC CAC GCC ACC TGC GAT GGA TGC ACT GGG CCC AAG GAC
ACC ATC GGC ATT GGA GCG TGT ACG ACG TGC AAT TTG GCC ATT ATC AAC AAT GAC GCC
ACA GTA AAA CGC TGC CTG CTG AAG GAC GAC AAG TGC CCC GAT GGG TAT TTC TGG GAG
TAT GTG CAT CCG CAA GAG CAG GGA TCG CTG AAG CCA TTG GCC GGC AGA GCA GTT TGC
CGA AAG TGC CAT CCC CTT TGC GAG CTG TGC ACG AAC TAC GGA TAC CAT GAA CAG GTG
TGC TCC AAG TGC ACC CAC TAC AAG CGA CGG GAG CAG TGC GAG ACC GAG TGT CCG GCC
GAT CAC TAC ACG GAT GAG GAG CAG CGC GAG TGC TTC CAG CGC CAC CCG GAA TGC AAT
GGT TGC ACG GGT CCG GGT GCC GAC GAT TGC AAG TCT TGC CGC AAC TTT AAG TTG TTC
GAC GCG AAT GAG ACG GGT CCC TAT GTG AAC TCC ACG ATG TTC AAT TGC ACC TCG AAG
TGT CCC TTG GAG ATG CGA CAT GTG AAC TAT CAG TAC ACG GCC ATT GGA CCC TAC TGC
GCA GCT AGT CCG CCG AGG AGC AGC AAG CCA ACT TTC TTG TAC AAA GTG GTG GTA CCG
CGG GCC CGG GAT CCA CCG GTC GCC ACC ATG GTG AGC AAG GGC GAG GAG CTG TTC ACC
GGG GTG GTG CCC ATC CTG GTC GAG CTG GAC GGC GAC GTA AAC GGC CAC AAG TTC AGC
CTG ACA CCA ATA TAT AGG TTA CGG ATG TTC AAA CTG TTA TCT TGC ACG TTC TAT ACG
GTA GGT CTC ACG GCC TGA ACG TTA CCT CGA CCT CGT CTA GTG ACG GTC CTC ACG CAG
GTA CAC TCC CTG CCA GTC GTG ACA CAC AGG CTC ACG GGC TTC TTG TTC ATG TTG CTA
GCA CCA CAG ACG GCT CTC ACG GTG CGG TGG ACG CTA CCT ACG TGA CCC GGG TTC CTG
TGG TAG CCG TAA CCT CGC ACA TGC TGC ACG TTA AAC CGG TAA TAG TTG TTA CTG CGG
TGT CAT TTT GCG ACG GAC GAC TTC CTG CTG TTC ACG GGG CTA CCC ATA AAG ACC CTC
ATA CAC GTA GGC GTT CTC GTC CCT AGC GAC TTC GGT AAC CGG CCG TCT CGT CAA ACG
GCT TTC ACG GTA GGG GAA ACG CTC GAC ACG TGC TTG ATG CCT ATG GTA CTT GTC CAC
ACG AGG TTC ACG TGG GTG ATG TTC GCT GCC CTC GTC ACG CTC TGG CTC ACA GGC CGG
CTA GTG ATG TGC CTA CTC CTC GTC GCG CTC ACG AAG GTC GCG GTG GGC CTT ACG TTA
CCA ACG TGC CCA GGC CCA CGG CTG CTA ACG TTC AGA ACG GCG TTG AAA TTC AAC AAG
CTG CGC TTA CTC TGC CCA GGG ATA CAC TTG AGG TGC TAC AAG TTA ACG TGG AGC TTC
ACA GGG AAC CTC TAC GCT GTA CAC TTG ATA GTC ATG TGC CGG TAA CCT GGG ATG ACG
CGT CGA TCA GGC GGC TCC TCG TCG TTC GGT TGA AAG AAC ATG TTT CAC CAC CAT GGC
GCC CGG GCC CTA GGT GGC CAG CGG TGG TAC CAC TCG TTC CCG CTC CTC GAC AAG TGG
CCC CAC CAC GGG TAG GAC CAG CTC GAC CTG CCG CTG CAT TTG CCG GTG TTC AAG TCG
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GTG TCC GGC GAG GGC GAG GGC GAT GCC ACC TAC GGC AAG CTG ACC CTG AAG TTC ATC
TGC ACC ACC GGC AAG CTG CCC GTG CCC TGG CCC ACC CTC GTG ACC ACC CTG ACC TAC
GGC GTG CAG TGC TTC AGC CGC TAC CCC GAC CAC ATG AAG CAG CAC GAC TTC TTC AAG
TCC GCC ATG CCC GAA GGC TAC GTC CAG GAG CGC ACC ATC TTC TTC AAG GAC GAC GGC
AAC TAC AAG ACC CGC GCC GAG GTG AAG TTC GAG GGC GAC ACC CTG GTG AAC CGC ATC
GAG CTG AAG GGC ATC GAC TTC AAG GAG GAC GGC AAC ATC CTG GGG CAC AAG CTG GAG
TAC AAC TAC AAC AGC CAC AAC GTC TAT ATC ATG GCC GAC AAG CAG AAG AAC GGC ATC
AAG GTG AAC TTC AAG ATC CGC CAC AAC ATC GAG GAC GGC AGC GTG CAG CTC GCC GAC
CAC TAC CAG CAG AAC ACC CCC ATC GGC GAC GGC CCC GTG CTG CTG CCC GAC AAC CAC
TAC CTG AGC ACC CAG TCC GCC CTG AGC AAA GAC CCC AAC GAG AAG CGC GAT CAC ATG
GTC CTG CTG GAG TTC GTG ACC GCC GCC GGG ATC ACT CTC GGC ATG GAC GAG CTG TAC






CAC AGG CCG CTC CCG CTC CCG CTA CGG TGG ATG CCG TTC GAC TGG GAC TTC AAG TAG
ACG TGG TGG CCG TTC GAC GGG CAC GGG ACC GGG TGG GAG CAC TGG TGG GAC TGG ATG
CCG CAC GTC ACG AAG TCG GCG ATG GGG CTG GTG TAC TTC GTC GTG CTG AAG AAG TTC
AGG CGG TAC GGG CTT CCG ATG CAG GTC CTC GCG TGG TAG AAG AAG TTC CTG CTG CCG
TTG ATG TTC TGG GCG CGG CTC CAC TTC AAG CTC CCG CTG TGG GAC CAC TTG GCG TAG
CTC GAC TTC CCG TAG CTG AAG TTC CTC CTG CCG TTG TAG GAC CCC GTG TTC GAC CTC
ATG TTG ATG TTG TCG GTG TTG CAG ATA TAG TAC CGG CTG TTC GTC TTC TTG CCG TAG
TTC CAC TTG AAG TTC TAG GCG GTG TTG TAG CTC CTG CCG TCG CAC GTC GAG CGG CTG
GTG ATG GTC GTC TTG TGG GGG TAG CCG CTG CCG GGG CAC GAC GAC GGG CTG TTG GTG
ATG GAC TCG TGG GTC AGG CGG GAC TCG TTT CTG GGG TTG CTC TTC GCG CTA GTG TAC
CAG GAC GAC CTC AAG CAC TGG CGG CGG CCC TAG TGA GAG CCG TAC CTG CTC GAC ATG
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GAATAGGGAATTGGGGAATTCGTTAACAGATCTGACAAGTTTGTACAAAAAAGTTGGAAA ATG CTG CTa CGA
CGG CGC AAC GGC CCC TGC CCC TTC CCC CTG CTG CTT CTG CTC CTG GCC CAC TGC ATT
TGC ATT TGG CCC GCG TCG GCG GCC CGC GAT CGC TAC GCC CGC CAG AAC AAT CGC CAG
CGC CAT CAG GAT ATA GAT CGC GAT CGG GAT CGA GAT CGA TTC CTA TAC CGC AGC AGT
TCG GCC CAA AAT CGA CAG AGG GGC GGG GCC AAC TTC GCC CTG GGA CTG GGA GCC AAC
GGA GTC ACC ATT CCC ACC AGT CTG GAG GAT AAG AAC AAG AAC GAG TTC GTC AAG GGG
AAA ATC TGC ATC GGC ACT AAA TCT CGG CTC TCC GTG CCC TCC AAC AAG GAA CAT CAT
TAC CGA AAC CTC AGA GAT CGG TAC ACG AAC TGT ACG TAT GTG GAT GGC AAC TTG AAA
CTG ACC TGG CTA CCC AAC GAG AAT TTG GAC CTC AGC TTC CTA GAC AAC ATA CGG GAG
GTC ACC GGC TAT ATT CTG ATC AGT CAT GTG GAC GTT AAG AAA GTG GTG TTT CCC AAA
CTA CAA ATC ATT CGC GGA CGC ACG CTG TTC AGC TTA TCC GTG GAG GAG GAG AAG TAT
GCC TTG TTC GTC ACT TAT TCC AAA ATG TAC ACG CTG GAG ATT CCC GAT CTA CGC GAT
GTC TTA AAT GGC CAA GTG GGC TTC CAC AAC AAC TAC AAT CTC TGC CAC ATG CGA ACG
CTTATCCCTTAACCCCTTAAGCAATTGTCTAGACTGTTCAAACATGTTTTTTCAACCTTT TAC GAC GAt GCT
GCC GCG TTG CCG GGG ACG GGG AAG GGG GAC GAC GAA GAC GAG GAC CGG GTG ACG TAA
ACG TAA ACC GGG CGC AGC CGC CGG GCG CTA GCG ATG CGG GCG GTC TTG TTA GCG GTC
GCG GTA GTC CTA TAT CTA GCG CTA GCC CTA GCT CTA GCT AAG GAT ATG GCG TCG TCA
AGC CGG GTT TTA GCT GTC TCC CCG CCC CGG TTG AAG CGG GAC CCT GAC CCT CGG TTG
CCT CAG TGG TAA GGG TGG TCA GAC CTC CTA TTC TTG TTC TTG CTC AAG CAG TTC CCC
TTT TAG ACG TAG CCG TGA TTT AGA GCC GAG AGG CAC GGG AGG TTG TTC CTT GTA GTA
ATG GCT TTG GAG TCT CTA GCC ATG TGC TTG ACA TGC ATA CAC CTA CCG TTG AAC TTT
GAC TGG ACC GAT GGG TTG CTC TTA AAC CTG GAG TCG AAG GAT CTG TTG TAT GCC CTC
CAG TGG CCG ATA TAA GAC TAG TCA GTA CAC CTG CAA TTC TTT CAC CAC AAA GGG TTT
GAT GTT TAG TAA GCG CCT GCG TGC GAC AAG TCG AAT AGG CAC CTC CTC CTC TTC ATA
CGG AAC AAG CAG TGA ATA AGG TTT TAC ATG TGC GAC CTC TAA GGG CTA GAT GCG CTA
CAG AAT TTA CCG GTT CAC CCG AAG GTG TTG TTG ATG TTA GAG ACG GTG TAC GCT TGC
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 V  L   E   T   N  P   E   G  K  Y   A   Y   G  A   T   C  V  K  E  
 C   P   G  H  L   L   R   D  N  G  A   C  V  R   S   C   P   Q  D 
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 L   C   T   N  Y   G  Y   H  E   Q  V  C  S   K  C  T   H  Y   K 
 R   R   E   Q  C  E   T   E   C   P   A   D  H  Y   T   D  E   E   Q 
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 N  Y   Q  Y   T   A   I   G  P   Y   C   A   A   S   P   P   R   S   S  
 K  P   T   F   L   Y   K  V  V  V  P   G  K  P   I   P   N  P   L  
 L   G  L   D  S   T   R   T   G  H  H  H  H  H  H  • 






























































ATC CAG TGG TCG GAG ATT GTA TCC AAC GGC ACG GAT GCA TAC TAC AAC TAC GAC TTT
ACT GCT CCG GAG CGC GAG TGT CCC AAG TGC CAC GAG AGC TGC ACG CAC GGA TGT TGG
GGC GAG GGT CCC AAG AAT TGC CAG AAG TTC AGC AAG CTC ACC TGC TCG CCA CAG TGT
GCC GGA GGT CGT TGC TAT GGA CCA AAG CCG CGG GAG TGT TGT CAC CTC TTC TGC GCC
GGA GGA TGC ACT GGT CCC ACG CAA AAG GAT TGC ATC GCC TGC AAG AAC TTC TTC GAC
GAG GCA GTA TCA AAG GAG GAA TGC CCG CCC ATG CGC AAG TAC AAT CCC ACC ACC TAT
GTT CTT GAA ACG AAT CCT GAG GGA AAG TAT GCC TAT GGT GCC ACC TGC GTC AAG GAG
TGT CCC GGT CAT CTG TTG CGG GAT AAT GGC GCC TGC GTG CGC AGC TGT CCC CAG GAC
AAG ATG GAC AAG GGG GGC GAG TGT GTG CCC TGC AAT GGA CCG TGC CCC AAA ACC TGC
CCG GGC GTT ACT GTC CTG CAT GCC GGC AAC ATT GAC TCG TTC CGG AAT TGT ACG GTG
ATC GAT GGC AAC ATT CGC ATT TTG GAT CAG ACC TTC TCG GGC TTC CAG GAT GTC TAT
GCC AAC TAC ACG ATG GGA CCA CGA TAC ATA CCG CTG GAT CCC GAG CGA CGG GAG GTG
TTC TCC ACG GTG AAG GAG ATC ACC GGG TAT CTG AAT ATC GAG GGA ACC CAC CCG CAG
TAG GTC ACC AGC CTC TAA CAT AGG TTG CCG TGC CTA CGT ATG ATG TTG ATG CTG AAA
TGA CGA GGC CTC GCG CTC ACA GGG TTC ACG GTG CTC TCG ACG TGC GTG CCT ACA ACC
CCG CTC CCA GGG TTC TTA ACG GTC TTC AAG TCG TTC GAG TGG ACG AGC GGT GTC ACA
CGG CCT CCA GCA ACG ATA CCT GGT TTC GGC GCC CTC ACA ACA GTG GAG AAG ACG CGG
CCT CCT ACG TGA CCA GGG TGC GTT TTC CTA ACG TAG CGG ACG TTC TTG AAG AAG CTG
CTC CGT CAT AGT TTC CTC CTT ACG GGC GGG TAC GCG TTC ATG TTA GGG TGG TGG ATA
CAA GAA CTT TGC TTA GGA CTC CCT TTC ATA CGG ATA CCA CGG TGG ACG CAG TTC CTC
ACA GGG CCA GTA GAC AAC GCC CTA TTA CCG CGG ACG CAC GCG TCG ACA GGG GTC CTG
TTC TAC CTG TTC CCC CCG CTC ACA CAC GGG ACG TTA CCT GGC ACG GGG TTT TGG ACG
GGC CCG CAA TGA CAG GAC GTA CGG CCG TTG TAA CTG AGC AAG GCC TTA ACA TGC CAC
TAG CTA CCG TTG TAA GCG TAA AAC CTA GTC TGG AAG AGC CCG AAG GTC CTA CAG ATA
CGG TTG ATG TGC TAC CCT GGT GCT ATG TAT GGC GAC CTA GGG CTC GCT GCC CTC CAC
AAG AGG TGC CAC TTC CTC TAG TGG CCC ATA GAC TTA TAG CTC CCT TGG GTG GGC GTC
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 R   R   N  G  P   C   P   F   P   L   L   L   L   L   L   A   H  C  I  
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 K  I   C   I   G  T   K  S   R   L   S   V  P   S   N  K  E   H  H 
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 L   Q  I   I   R   G  R   T   L   F   S   L   S   V  E   E   E   K  Y  
 A   L   F   V  T   Y   S   K  M  Y   T   L   E   I   P   D  L   R   D 
 V  L   N  G  Q  V  G  F   H  N  N  Y   N  L   C   H  M  R   T  
 I   Q  W  S   E   I   V  S   N  G  T   D  A   Y   Y   N  Y   D  F  
 T   A   P   E   R   E   C   P   K  C  H  E   S   C   T   H  G  C  W 
 G  E   G  P   K  N  C  Q  K  F   S   K  L   T   C  S   P   Q  C 
 A   G  G  R   C   Y   G  P   K  P   R   E   C   C  H  L   F   C   A  
 G  G  C  T   G  P   T   Q  K  D  C  I   A   C  K  N  F   F   D 
 E   A   V  S   K  E   E   C   P   P   M  R   K  Y   N  P   T   T   Y  
 V  L   E   T   N  P   E   G  K  Y   A   Y   G  A   T   C  V  K  E  
 C   P   G  H  L   L   R   D  N  G  A   C  V  R   S   C   P   Q  D 
 K  M  D  K  G  G  E   C   V  P   C   N  G  P   C   P   K  T   C 
 P   G  V  T   V  L   H  A   G  N  I   D  S   F   R   N  C  T   V 
 I   D  G  N  I   R   I   L   D  Q  T   F   S   G  F   Q  D  V  Y  
 A   N  Y   T   M  G  P   R   Y   I   P   L   D  P   E   R   R   E   V 
 F   S   T   V  K  E   I   T   G  Y   L   N  I   E   G  T   H  P   Q 
 F   R   N  L   S   Y   F   R   N  L   E   T   I   H  G  R   Q  L   M 
 E   S   M  F   A   A   L   A   I   V  K  S   S   L   Y   S   L   E   M 
 R   N  L   K  Q  I   S   S   G  S   V  V  I   Q  H  N  R   D  L  
 C   Y   V  S   N  I   R   W  P   A   I   Q  K  E   P   E   Q  K  V 
 W  V  N  E   N  L   R   A   D  L   C   E   K  N  G  T   I   C   S  
 D  Q  C  N  E   D  G  C  W  G  A   G  T   D  Q  C  L   T   C 
 K  N  F   N  F   N  G  T   C  I   A   D  C  G  Y   I   S   N  A  
 Y   K  F   D  N  R   T   C  K  I   C   H  P   E   C   R   T   C  N 
 G  A   G  A   D  H  C  Q  E   C   V  H  V  R   D  G  Q  H  C 
 V  S   E   C   P   K  N  K  Y   N  D  R   G  V  C  R   E   C   H 
 A   T   C  D  G  C  T   G  P   K  D  T   I   G  I   G  A   C  T  
 T   C  N  L   A   I   I   N  N  D  A   T   V  K  R   C   L   L   K 
 D  D  K  C  P   D  G  Y   F   W  E   Y   V  H  P   Q  E   Q  G 
 S   L   K  P   L   A   G  R   A   V  C  R   K  C  H  P   L   C   E  
 L   C   T   N  Y   G  Y   H  E   Q  V  C  S   K  C  T   H  Y   K 
 R   R   E   Q  C  E   T   E   C   P   A   D  H  Y   T   D  E   E   Q 
 R   E   C   F   Q  R   H  P   E   C   N  G  C  T   G  P   G  A   D 
 D  C  K  S   C   R   N  F   K  L   F   D  A   N  E   T   G  P   Y  
 V  N  S   T   M  F   N  C  T   S   K  C  P   L   E   M  R   H  V 
 N  Y   Q  Y   T   A   I   G  P   Y   C   A   A   S   P   P   R   S   S  
 K  P   T   F   L   Y   K  V  V  V  P   G  K  P   I   P   N  P   L  






























































TTC CGG AAT CTG TCG TAC TTT CGC AAT CTG GAA ACA ATT CAT GGC CGC CAG CTG ATG
GAG AGC ATG TTT GCC GCT TTG GCG ATC GTT AAG TCA TCC CTG TAC AGC CTG GAG ATG
CGC AAT CTG AAG CAG ATT AGT TCC GGC AGT GTG GTC ATC CAG CAT AAT AGA GAC CTC
TGC TAC GTA AGC AAT ATC CGT TGG CCG GCC ATT CAG AAG GAG CCC GAA CAG AAG GTG
TGG GTC AAC GAG AAT CTC AGG GCG GAT CTA TGC GAG AAA AAT GGA ACC ATT TGC TCG
GAT CAG TGC AAC GAG GAC GGC TGC TGG GGA GCT GGC ACG GAT CAG TGC CTT ACC TGC
AAG AAC TTC AAT TTC AAT GGC ACC TGC ATC GCC GAC TGT GGT TAT ATA TCC AAT GCC
TAC AAG TTT GAC AAT AGA ACG TGC AAG ATA TGC CAT CCA GAG TGC CGG ACT TGC AAT
GGA GCT GGA GCA GAT CAC TGC CAG GAG TGC GTC CAT GTG AGG GAC GGT CAG CAC TGT
GTG TCC GAG TGC CCG AAG AAC AAG TAC AAC GAT CGT GGT GTC TGC CGA GAG TGC CAC
GCC ACC TGC GAT GGA TGC ACT GGG CCC AAG GAC ACC ATC GGC ATT GGA GCG TGT ACG
ACG TGC AAT TTG GCC ATT ATC AAC AAT GAC GCC ACA GTA AAA CGC TGC CTG CTG AAG
GAC GAC AAG TGC CCC GAT GGG TAT TTC TGG GAG TAT GTG CAT CCG CAA GAG CAG GGA
AAG GCC TTA GAC AGC ATG AAA GCG TTA GAC CTT TGT TAA GTA CCG GCG GTC GAC TAC
CTC TCG TAC AAA CGG CGA AAC CGC TAG CAA TTC AGT AGG GAC ATG TCG GAC CTC TAC
GCG TTA GAC TTC GTC TAA TCA AGG CCG TCA CAC CAG TAG GTC GTA TTA TCT CTG GAG
ACG ATG CAT TCG TTA TAG GCA ACC GGC CGG TAA GTC TTC CTC GGG CTT GTC TTC CAC
ACC CAG TTG CTC TTA GAG TCC CGC CTA GAT ACG CTC TTT TTA CCT TGG TAA ACG AGC
CTA GTC ACG TTG CTC CTG CCG ACG ACC CCT CGA CCG TGC CTA GTC ACG GAA TGG ACG
TTC TTG AAG TTA AAG TTA CCG TGG ACG TAG CGG CTG ACA CCA ATA TAT AGG TTA CGG
ATG TTC AAA CTG TTA TCT TGC ACG TTC TAT ACG GTA GGT CTC ACG GCC TGA ACG TTA
CCT CGA CCT CGT CTA GTG ACG GTC CTC ACG CAG GTA CAC TCC CTG CCA GTC GTG ACA
CAC AGG CTC ACG GGC TTC TTG TTC ATG TTG CTA GCA CCA CAG ACG GCT CTC ACG GTG
CGG TGG ACG CTA CCT ACG TGA CCC GGG TTC CTG TGG TAG CCG TAA CCT CGC ACA TGC
TGC ACG TTA AAC CGG TAA TAG TTG TTA CTG CGG TGT CAT TTT GCG ACG GAC GAC TTC
CTG CTG TTC ACG GGG CTA CCC ATA AAG ACC CTC ATA CAC GTA GGC GTT CTC GTC CCT
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 R   H  Q  D  I   D  R   D  R   D  R   D  R   F   L   Y   R   S   S  
 S   A   Q  N  R   Q  R   G  G  A   N  F   A   L   G  L   G  A   N 
 G  V  T   I   P   T   S   L   E   D  K  N  K  N  E   F   V  K  G 
 K  I   C   I   G  T   K  S   R   L   S   V  P   S   N  K  E   H  H 
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 G  E   G  P   K  N  C  Q  K  F   S   K  L   T   C  S   P   Q  C 
 A   G  G  R   C   Y   G  P   K  P   R   E   C   C  H  L   F   C   A  
 G  G  C  T   G  P   T   Q  K  D  C  I   A   C  K  N  F   F   D 
 E   A   V  S   K  E   E   C   P   P   M  R   K  Y   N  P   T   T   Y  
 V  L   E   T   N  P   E   G  K  Y   A   Y   G  A   T   C  V  K  E  
 C   P   G  H  L   L   R   D  N  G  A   C  V  R   S   C   P   Q  D 
 K  M  D  K  G  G  E   C   V  P   C   N  G  P   C   P   K  T   C 
 P   G  V  T   V  L   H  A   G  N  I   D  S   F   R   N  C  T   V 
 I   D  G  N  I   R   I   L   D  Q  T   F   S   G  F   Q  D  V  Y  
 A   N  Y   T   M  G  P   R   Y   I   P   L   D  P   E   R   R   E   V 
 F   S   T   V  K  E   I   T   G  Y   L   N  I   E   G  T   H  P   Q 
 F   R   N  L   S   Y   F   R   N  L   E   T   I   H  G  R   Q  L   M 
 E   S   M  F   A   A   L   A   I   V  K  S   S   L   Y   S   L   E   M 
 R   N  L   K  Q  I   S   S   G  S   V  V  I   Q  H  N  R   D  L  
 C   Y   V  S   N  I   R   W  P   A   I   Q  K  E   P   E   Q  K  V 
 W  V  N  E   N  L   R   A   D  L   C   E   K  N  G  T   I   C   S  
 D  Q  C  N  E   D  G  C  W  G  A   G  T   D  Q  C  L   T   C 
 K  N  F   N  F   N  G  T   C  I   A   D  C  G  Y   I   S   N  A  
 Y   K  F   D  N  R   T   C  K  I   C   H  P   E   C   R   T   C  N 
 G  A   G  A   D  H  C  Q  E   C   V  H  V  R   D  G  Q  H  C 
 V  S   E   C   P   K  N  K  Y   N  D  R   G  V  C  R   E   C   H 
 A   T   C  D  G  C  T   G  P   K  D  T   I   G  I   G  A   C  T  
 T   C  N  L   A   I   I   N  N  D  A   T   V  K  R   C   L   L   K 
 D  D  K  C  P   D  G  Y   F   W  E   Y   V  H  P   Q  E   Q  G 
 S   L   K  P   L   A   G  R   A   V  C  R   K  C  H  P   L   C   E  
 L   C   T   N  Y   G  Y   H  E   Q  V  C  S   K  C  T   H  Y   K 
 R   R   E   Q  C  E   T   E   C   P   A   D  H  Y   T   D  E   E   Q 
 R   E   C   F   Q  R   H  P   E   C   N  G  C  T   G  P   G  A   D 
 D  C  K  S   C   R   N  F   K  L   F   D  A   N  E   T   G  P   Y  
 V  N  S   T   M  F   N  C  T   S   K  C  P   L   E   M  R   H  V 
 N  Y   Q  Y   T   A   I   G  P   Y   C   A   A   S   P   P   R   S   S  
 K  P   T   F   L   Y   K  V  V  V  P   G  K  P   I   P   N  P   L  






























































TCG CTG AAG CCA TTG GCC GGC AGA GCA GTT TGC CGA AAG TGC CAT CCC CTT TGC GAG
CTG TGC ACG AAC TAC GGA TAC CAT GAA CAG GTG TGC TCC AAG TGC ACC CAC TAC AAG
CGA CGG GAG CAG TGC GAG ACC GAG TGT CCG GCC GAT CAC TAC ACG GAT GAG GAG CAG
CGC GAG TGC TTC CAG CGC CAC CCG GAA TGC AAT GGT TGC ACG GGT CCG GGT GCC GAC
GAT TGC AAG TCT TGC CGC AAC TTT AAG TTG TTC GAC GCG AAT GAG ACG GGT CCC TAT
GTG AAC TCC ACG ATG TTC AAT TGC ACC TCG AAG TGT CCC TTG GAG ATG CGA CAT GTG
AAC TAT CAG TAC ACG GCC ATT GGA CCC TAC TGC GCA GCT AGT CCG CCG AGG AGC AGC
AAG CCA ACT TTC TTG TAC AAA GTG GTG GTA CCG GGT AAG CCT ATC CCT AAC CCT CTC





AGC GAC TTC GGT AAC CGG CCG TCT CGT CAA ACG GCT TTC ACG GTA GGG GAA ACG CTC
GAC ACG TGC TTG ATG CCT ATG GTA CTT GTC CAC ACG AGG TTC ACG TGG GTG ATG TTC
GCT GCC CTC GTC ACG CTC TGG CTC ACA GGC CGG CTA GTG ATG TGC CTA CTC CTC GTC
GCG CTC ACG AAG GTC GCG GTG GGC CTT ACG TTA CCA ACG TGC CCA GGC CCA CGG CTG
CTA ACG TTC AGA ACG GCG TTG AAA TTC AAC AAG CTG CGC TTA CTC TGC CCA GGG ATA
CAC TTG AGG TGC TAC AAG TTA ACG TGG AGC TTC ACA GGG AAC CTC TAC GCT GTA CAC
TTG ATA GTC ATG TGC CGG TAA CCT GGG ATG ACG CGT CGA TCA GGC GGC TCC TCG TCG
TTC GGT TGA AAG AAC ATG TTT CAC CAC CAT GGC CCA TTC GGA TAG GGA TTG GGA GAG
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 G  A   G  A   D  H  C  Q  E   C   V  H  V  R   D  G  Q  H  C 
 V  S   E   C   P   K  N  K  Y   N  D  R   G  V  C  R   E   C   H 
 A   T   C  D  G  C  T   G  P   K  D  T   I   G  I   G  A   C  T  
 T   C  N  L   A   I   I   N  N  D  A   T   V  K  R   C   L   L   K 
 D  D  K  C  P   D  G  Y   F   W  E   Y   V  H  P   Q  E   Q  G 
 S   L   K  P   L   A   G  R   A   V  C  R   K  C  H  P   L   C   E  
 L   C   T   N  Y   G  Y   H  E   Q  V  C  S   K  C  T   H  Y   K 
 R   R   E   Q  C  E   T   E   C   P   A   D  H  Y   T   D  E   E   Q 
 R   E   C   F   Q  R   H  P   E   C   N  G  C  T   G  P   G  A   D 
 D  C  K  S   C   R   N  F   K  L   F   D  A   N  E   T   G  P   Y  
 V  N  S   T   M  F   N  C  T   S   K  C  P   L   E   M  R   H  V 
 N  Y   Q  Y   T   A   I   G  P   Y   C   A   A   S   P   P   R   S   S  
 K  P   T   F   L   Y   K  V  V  V  P   G  K  P   I   P   N  P   L  
 L   G  L   D  S   T   R   T   G  H  H  H  H  H  H  • 
attB2 (hybrid)
V5 epitope























































































































































































































































































































































































































GAATAGGGAATTGGGGAATTCGTTAACAGATCTGACAAGTTTGTACAAAAAAGTTGGAAA ATG CAT ATC AGG
GAA GCA GTT TTC CTG GTC CTC ACC CTG CTG CCT GGA ATG ATC CTG GGC ACT CGC TAC
AAT CAG CTG CAT CTG TAT GCC AAT GGA GGA GCA TCG TCA TCG GGC CCT GGA GGC TAC
AGG CCC GCC CCC TCG TCC CAG AAC GAG GTG TAC TCC ATA GCG GAC AGC CAG CCG ATG
ACT GAG GAT GGC TAC ATG CCC CCC AGC CAG CAC TTT CCG CCC ACC CAC TCC GAC TTG
GAT CCC CCC GCC CAG CAG CAG AGC ACC TGC CAA ACG GTT TGC GCC TGC AAG TGG AAG
GGT GGC AAG CAG ACG GTG GAG TGC ATC GAT CGC CAC CTC ATC CAG ATA CCC GAG CAC
ATC GAT CCC AAT ACC CAG GTG CTG GAC ATG TCC GGT AAT AAG CTG CAG ACC CTC TCC
AAC GAG CAG TTC ATC CGT GCG AAT CTG CTA AAT CTG CAG AAG CTG TAT TTG AGG AAC
TGC AAG ATC GGC GAA ATC GAG CGG GAG ACC TTC AAG GGA CTG ACC AAT CTG GTG GAG
TTG GAT CTG TCA CAT AAT CTG CTG GTT ACC GTG CCC AGT TTG GCC CTG GGC CAC ATA
CCC TCA CTG CGC GAA CTC ACC CTG GCC TCC AAT CAC ATA CAC AAA ATC GAG AGC CAG
GCC TTC GGG AAC ACA CCA TCG CTG CAC AAA TTG GAT CTG TCG CAT TGC GAT ATT CAG
ACC ATT TCC GCC CAG GCA TTT GGT GGC CTC CAA GGA TTG ACT TTG CTC CGA TTG AAT
GGC AAT AAA CTG AGC GAG CTT TTG CCC AAG ACA ATT GAG ACC CTG AGT CGA CTT CAT
GGC ATC GAA CTG CAC GAC AAT CCC TGG CTC TGT GAT TGT CGA TTG AGG GAC ACG AAG
CTC TGG CTG ATG AAG AGG AAC ATA CCC TAT CCG GTG GCT CCG GTT TGC TCG GGT GGC
CTTATCCCTTAACCCCTTAAGCAATTGTCTAGACTGTTCAAACATGTTTTTTCAACCTTT TAC GTA TAG TCC
CTT CGT CAA AAG GAC CAG GAG TGG GAC GAC GGA CCT TAC TAG GAC CCG TGA GCG ATG
TTA GTC GAC GTA GAC ATA CGG TTA CCT CCT CGT AGC AGT AGC CCG GGA CCT CCG ATG
TCC GGG CGG GGG AGC AGG GTC TTG CTC CAC ATG AGG TAT CGC CTG TCG GTC GGC TAC
TGA CTC CTA CCG ATG TAC GGG GGG TCG GTC GTG AAA GGC GGG TGG GTG AGG CTG AAC
CTA GGG GGG CGG GTC GTC GTC TCG TGG ACG GTT TGC CAA ACG CGG ACG TTC ACC TTC
CCA CCG TTC GTC TGC CAC CTC ACG TAG CTA GCG GTG GAG TAG GTC TAT GGG CTC GTG
TAG CTA GGG TTA TGG GTC CAC GAC CTG TAC AGG CCA TTA TTC GAC GTC TGG GAG AGG
TTG CTC GTC AAG TAG GCA CGC TTA GAC GAT TTA GAC GTC TTC GAC ATA AAC TCC TTG
ACG TTC TAG CCG CTT TAG CTC GCC CTC TGG AAG TTC CCT GAC TGG TTA GAC CAC CTC
AAC CTA GAC AGT GTA TTA GAC GAC CAA TGG CAC GGG TCA AAC CGG GAC CCG GTG TAT
GGG AGT GAC GCG CTT GAG TGG GAC CGG AGG TTA GTG TAT GTG TTT TAG CTC TCG GTC
CGG AAG CCC TTG TGT GGT AGC GAC GTG TTT AAC CTA GAC AGC GTA ACG CTA TAA GTC
TGG TAA AGG CGG GTC CGT AAA CCA CCG GAG GTT CCT AAC TGA AAC GAG GCT AAC TTA
CCG TTA TTT GAC TCG CTC GAA AAC GGG TTC TGT TAA CTC TGG GAC TCA GCT GAA GTA
CCG TAG CTT GAC GTG CTG TTA GGG ACC GAG ACA CTA ACA GCT AAC TCC CTG TGC TTC
GAG ACC GAC TAC TTC TCC TTG TAT GGG ATA GGC CAC CGA GGC CAA ACG AGC CCA CCG
 M  H  I   R  
 E   A   V  F   L   V  L   T   L   L   P   G  M  I   L   G  T   R   Y  
 N  Q  L   H  L   Y   A   N  G  G  A   S   S   S   G  P   G  G  Y  
 R   P   A   P   S   S   Q  N  E   V  Y   S   I   A   D  S   Q  P   M 
 T   E   D  G  Y   M  P   P   S   Q  H  F   P   P   T   H  S   D  L  
 D  P   P   A   Q  Q  Q  S   T   C  Q  T   V  C  A   C  K  W  K 
 G  G  K  Q  T   V  E   C   I   D  R   H  L   I   Q  I   P   E   H 
 I   D  P   N  T   Q  V  L   D  M  S   G  N  K  L   Q  T   L   S  
 N  E   Q  F   I   R   A   N  L   L   N  L   Q  K  L   Y   L   R   N 
 C  K  I   G  E   I   E   R   E   T   F   K  G  L   T   N  L   V  E  
 L   D  L   S   H  N  L   L   V  T   V  P   S   L   A   L   G  H  I  
 P   S   L   R   E   L   T   L   A   S   N  H  I   H  K  I   E   S   Q 
 A   F   G  N  T   P   S   L   H  K  L   D  L   S   H  C  D  I   Q 
 T   I   S   A   Q  A   F   G  G  L   Q  G  L   T   L   L   R   L   N 
 G  N  K  L   S   E   L   L   P   K  T   I   E   T   L   S   R   L   H 
 G  I   E   L   H  D  N  P   W  L   C  D  C  R   L   R   D  T   K 
 L   W  L   M  K  R   N  I   P   Y   P   V  A   P   V  C  S   G  G 
 P   E   R   I   I   D  R   S   F   A   D  L   H  V  D  E   F   A   C 
 R   P   E   M  L   P   I   S   H  Y   V  E   A   A   M  G  E   N  A  
 S   I   T   C   R   A   R   A   V  P   A   A   N  I   N  W  Y   W  N 
 G  R   L   L   A   N  N  S   A   F   T   A   Y   Q  R   I   H  M  L  
 E   Q  V  E   G  G  F   E   K  R   S   K  L   V  L   T   N  A   Q 
 E   T   D  S   S   E   F   Y   C   V  A   E   N  R   A   G  M  A   E  
 A   N  F   T   L   H  V  S   M  R   A   A   G  M  A   S   L   G  S  
 G  Q  P   T   F   L   Y   K  V  V  V  P   R   A   R   D  P   P   V 
 A   T   M  V  S   K  G  E   E   L   F   T   G  V  V  P   I   L   V 
 E   L   D  G  D  V  N  G  H  K  F   S   V  S   G  E   G  E   G 
 D  A   T   Y   G  K  L   T   L   K  F   I   C   T   T   G  K  L   P  
 V  P   W  P   T   L   V  T   T   L   T   Y   G  V  Q  C  F   S   R  
 Y   P   D  H  M  K  Q  H  D  F   F   K  S   A   M  P   E   G  Y  
 V  Q  E   R   T   I   F   F   K  D  D  G  N  Y   K  T   R   A   E  
 V  K  F   E   G  D  T   L   V  N  R   I   E   L   K  G  I   D  F  
 K  E   D  G  N  I   L   G  H  K  L   E   Y   N  Y   N  S   H  N 
 V  Y   I   M  A   D  K  Q  K  N  G  I   K  V  N  F   K  I   R  
 H  N  I   E   D  G  S   V  Q  L   A   D  H  Y   Q  Q  N  T   P  
 I   G  D  G  P   V  L   L   P   D  N  H  Y   L   S   T   Q  S   A  
 L   S   K  D  P   N  E   K  R   D  H  M  V  L   L   E   F   V  T  
 A   A   G  I   T   L   G  M  D  E   L   Y   K  • 
























































CCC GAA AGG ATT ATC GAT CGC AGC TTT GCG GAT CTG CAT GTG GAT GAG TTT GCC TGC
CGA CCG GAG ATG TTG CCC ATA TCG CAT TAT GTG GAG GCG GCC ATG GGC GAG AAT GCC
TCG ATT ACA TGT CGA GCT CGA GCG GTT CCA GCT GCG AAT ATC AAC TGG TAC TGG AAC
GGA CGG CTG CTG GCC AAC AAT TCC GCC TTC ACC GCG TAC CAG AGG ATA CAC ATG TTG
GAG CAG GTG GAA GGT GGA TTC GAA AAG CGA TCC AAA CTG GTG CTG ACC AAC GCA CAG
GAA ACG GAT TCC AGT GAG TTC TAC TGC GTG GCC GAG AAT CGA GCT GGG ATG GCC GAG
GCC AAC TTC ACC CTG CAC GTG AGC ATG AGA GCT GCG GGC ATG GCC TCC CTG GGT AGT
GGC CAA CCA ACT TTC TTG TAC AAA GTG GTG GTA CCG CGG GCC CGG GAT CCA CCG GTC
GCC ACC ATG GTG AGC AAG GGC GAG GAG CTG TTC ACC GGG GTG GTG CCC ATC CTG GTC
GAG CTG GAC GGC GAC GTA AAC GGC CAC AAG TTC AGC GTG TCC GGC GAG GGC GAG GGC
GAT GCC ACC TAC GGC AAG CTG ACC CTG AAG TTC ATC TGC ACC ACC GGC AAG CTG CCC
GTG CCC TGG CCC ACC CTC GTG ACC ACC CTG ACC TAC GGC GTG CAG TGC TTC AGC CGC
TAC CCC GAC CAC ATG AAG CAG CAC GAC TTC TTC AAG TCC GCC ATG CCC GAA GGC TAC
GTC CAG GAG CGC ACC ATC TTC TTC AAG GAC GAC GGC AAC TAC AAG ACC CGC GCC GAG
GTG AAG TTC GAG GGC GAC ACC CTG GTG AAC CGC ATC GAG CTG AAG GGC ATC GAC TTC
AAG GAG GAC GGC AAC ATC CTG GGG CAC AAG CTG GAG TAC AAC TAC AAC AGC CAC AAC
GGG CTT TCC TAA TAG CTA GCG TCG AAA CGC CTA GAC GTA CAC CTA CTC AAA CGG ACG
GCT GGC CTC TAC AAC GGG TAT AGC GTA ATA CAC CTC CGC CGG TAC CCG CTC TTA CGG
AGC TAA TGT ACA GCT CGA GCT CGC CAA GGT CGA CGC TTA TAG TTG ACC ATG ACC TTG
CCT GCC GAC GAC CGG TTG TTA AGG CGG AAG TGG CGC ATG GTC TCC TAT GTG TAC AAC
CTC GTC CAC CTT CCA CCT AAG CTT TTC GCT AGG TTT GAC CAC GAC TGG TTG CGT GTC
CTT TGC CTA AGG TCA CTC AAG ATG ACG CAC CGG CTC TTA GCT CGA CCC TAC CGG CTC
CGG TTG AAG TGG GAC GTG CAC TCG TAC TCT CGA CGC CCG TAC CGG AGG GAC CCA TCA
CCG GTT GGT TGA AAG AAC ATG TTT CAC CAC CAT GGC GCC CGG GCC CTA GGT GGC CAG
CGG TGG TAC CAC TCG TTC CCG CTC CTC GAC AAG TGG CCC CAC CAC GGG TAG GAC CAG
CTC GAC CTG CCG CTG CAT TTG CCG GTG TTC AAG TCG CAC AGG CCG CTC CCG CTC CCG
CTA CGG TGG ATG CCG TTC GAC TGG GAC TTC AAG TAG ACG TGG TGG CCG TTC GAC GGG
CAC GGG ACC GGG TGG GAG CAC TGG TGG GAC TGG ATG CCG CAC GTC ACG AAG TCG GCG
ATG GGG CTG GTG TAC TTC GTC GTG CTG AAG AAG TTC AGG CGG TAC GGG CTT CCG ATG
CAG GTC CTC GCG TGG TAG AAG AAG TTC CTG CTG CCG TTG ATG TTC TGG GCG CGG CTC
CAC TTC AAG CTC CCG CTG TGG GAC CAC TTG GCG TAG CTC GAC TTC CCG TAG CTG AAG
TTC CTC CTG CCG TTG TAG GAC CCC GTG TTC GAC CTC ATG TTG ATG TTG TCG GTG TTG
 M  H  I   R  
 E   A   V  F   L   V  L   T   L   L   P   G  M  I   L   G  T   R   Y  
 N  Q  L   H  L   Y   A   N  G  G  A   S   S   S   G  P   G  G  Y  
 R   P   A   P   S   S   Q  N  E   V  Y   S   I   A   D  S   Q  P   M 
 T   E   D  G  Y   M  P   P   S   Q  H  F   P   P   T   H  S   D  L  
 D  P   P   A   Q  Q  Q  S   T   C  Q  T   V  C  A   C  K  W  K 
 G  G  K  Q  T   V  E   C   I   D  R   H  L   I   Q  I   P   E   H 
 I   D  P   N  T   Q  V  L   D  M  S   G  N  K  L   Q  T   L   S  
 N  E   Q  F   I   R   A   N  L   L   N  L   Q  K  L   Y   L   R   N 
 C  K  I   G  E   I   E   R   E   T   F   K  G  L   T   N  L   V  E  
 L   D  L   S   H  N  L   L   V  T   V  P   S   L   A   L   G  H  I  
 P   S   L   R   E   L   T   L   A   S   N  H  I   H  K  I   E   S   Q 
 A   F   G  N  T   P   S   L   H  K  L   D  L   S   H  C  D  I   Q 
 T   I   S   A   Q  A   F   G  G  L   Q  G  L   T   L   L   R   L   N 
 G  N  K  L   S   E   L   L   P   K  T   I   E   T   L   S   R   L   H 
 G  I   E   L   H  D  N  P   W  L   C  D  C  R   L   R   D  T   K 
 L   W  L   M  K  R   N  I   P   Y   P   V  A   P   V  C  S   G  G 
 P   E   R   I   I   D  R   S   F   A   D  L   H  V  D  E   F   A   C 
 R   P   E   M  L   P   I   S   H  Y   V  E   A   A   M  G  E   N  A  
 S   I   T   C   R   A   R   A   V  P   A   A   N  I   N  W  Y   W  N 
 G  R   L   L   A   N  N  S   A   F   T   A   Y   Q  R   I   H  M  L  
 E   Q  V  E   G  G  F   E   K  R   S   K  L   V  L   T   N  A   Q 
 E   T   D  S   S   E   F   Y   C   V  A   E   N  R   A   G  M  A   E  
 A   N  F   T   L   H  V  S   M  R   A   A   G  M  A   S   L   G  S  
 G  Q  P   T   F   L   Y   K  V  V  V  P   R   A   R   D  P   P   V 
 A   T   M  V  S   K  G  E   E   L   F   T   G  V  V  P   I   L   V 
 E   L   D  G  D  V  N  G  H  K  F   S   V  S   G  E   G  E   G 
 D  A   T   Y   G  K  L   T   L   K  F   I   C   T   T   G  K  L   P  
 V  P   W  P   T   L   V  T   T   L   T   Y   G  V  Q  C  F   S   R  
 Y   P   D  H  M  K  Q  H  D  F   F   K  S   A   M  P   E   G  Y  
 V  Q  E   R   T   I   F   F   K  D  D  G  N  Y   K  T   R   A   E  
 V  K  F   E   G  D  T   L   V  N  R   I   E   L   K  G  I   D  F  
 K  E   D  G  N  I   L   G  H  K  L   E   Y   N  Y   N  S   H  N 
 V  Y   I   M  A   D  K  Q  K  N  G  I   K  V  N  F   K  I   R  
 H  N  I   E   D  G  S   V  Q  L   A   D  H  Y   Q  Q  N  T   P  
 I   G  D  G  P   V  L   L   P   D  N  H  Y   L   S   T   Q  S   A  
 L   S   K  D  P   N  E   K  R   D  H  M  V  L   L   E   F   V  T  

























































GTC TAT ATC ATG GCC GAC AAG CAG AAG AAC GGC ATC AAG GTG AAC TTC AAG ATC CGC
CAC AAC ATC GAG GAC GGC AGC GTG CAG CTC GCC GAC CAC TAC CAG CAG AAC ACC CCC
ATC GGC GAC GGC CCC GTG CTG CTG CCC GAC AAC CAC TAC CTG AGC ACC CAG TCC GCC
CTG AGC AAA GAC CCC AAC GAG AAG CGC GAT CAC ATG GTC CTG CTG GAG TTC GTG ACC












CAG ATA TAG TAC CGG CTG TTC GTC TTC TTG CCG TAG TTC CAC TTG AAG TTC TAG GCG
GTG TTG TAG CTC CTG CCG TCG CAC GTC GAG CGG CTG GTG ATG GTC GTC TTG TGG GGG
TAG CCG CTG CCG GGG CAC GAC GAC GGG CTG TTG GTG ATG GAC TCG TGG GTC AGG CGG
GAC TCG TTT CTG GGG TTG CTC TTC GCG CTA GTG TAC CAG GAC GAC CTC AAG CAC TGG












 M  H  I   R  
 E   A   V  F   L   V  L   T   L   L   P   G  M  I   L   G  T   R   Y  
 N  Q  L   H  L   Y   A   N  G  G  A   S   S   S   G  P   G  G  Y  
 R   P   A   P   S   S   Q  N  E   V  Y   S   I   A   D  S   Q  P   M 
 T   E   D  G  Y   M  P   P   S   Q  H  F   P   P   T   H  S   D  L  
 D  P   P   A   Q  Q  Q  S   T   C  Q  T   V  C  A   C  K  W  K 
 G  G  K  Q  T   V  E   C   I   D  R   H  L   I   Q  I   P   E   H 
 I   D  P   N  T   Q  V  L   D  M  S   G  N  K  L   Q  T   L   S  
 N  E   Q  F   I   R   A   N  L   L   N  L   Q  K  L   Y   L   R   N 
 C  K  I   G  E   I   E   R   E   T   F   K  G  L   T   N  L   V  E  
 L   D  L   S   H  N  L   L   V  T   V  P   S   L   A   L   G  H  I  
 P   S   L   R   E   L   T   L   A   S   N  H  I   H  K  I   E   S   Q 
 A   F   G  N  T   P   S   L   H  K  L   D  L   S   H  C  D  I   Q 
 T   I   S   A   Q  A   F   G  G  L   Q  G  L   T   L   L   R   L   N 
 G  N  K  L   S   E   L   L   P   K  T   I   E   T   L   S   R   L   H 
 G  I   E   L   H  D  N  P   W  L   C  D  C  R   L   R   D  T   K 
 L   W  L   M  K  R   N  I   P   Y   P   V  A   P   V  C  S   G  G 
 P   E   R   I   I   D  R   S   F   A   D  L   H  V  D  E   F   A   C 
 R   P   E   M  L   P   I   S   H  Y   V  E   A   A   M  G  E   N  A  
 S   I   T   C   R   A   R   A   V  P   A   A   N  I   N  W  Y   W  N 
 G  R   L   L   A   N  N  S   A   F   T   A   Y   Q  R   I   H  M  L  
 E   Q  V  E   G  G  F   E   K  R   S   K  L   V  L   T   N  A   Q 
 E   T   D  S   S   E   F   Y   C   V  A   E   N  R   A   G  M  A   E  
 A   N  F   T   L   H  V  S   M  R   A   A   G  M  A   S   L   G  S  
 G  Q  P   T   F   L   Y   K  V  V  V  P   R   A   R   D  P   P   V 
 A   T   M  V  S   K  G  E   E   L   F   T   G  V  V  P   I   L   V 
 E   L   D  G  D  V  N  G  H  K  F   S   V  S   G  E   G  E   G 
 D  A   T   Y   G  K  L   T   L   K  F   I   C   T   T   G  K  L   P  
 V  P   W  P   T   L   V  T   T   L   T   Y   G  V  Q  C  F   S   R  
 Y   P   D  H  M  K  Q  H  D  F   F   K  S   A   M  P   E   G  Y  
 V  Q  E   R   T   I   F   F   K  D  D  G  N  Y   K  T   R   A   E  
 V  K  F   E   G  D  T   L   V  N  R   I   E   L   K  G  I   D  F  
 K  E   D  G  N  I   L   G  H  K  L   E   Y   N  Y   N  S   H  N 
 V  Y   I   M  A   D  K  Q  K  N  G  I   K  V  N  F   K  I   R  
 H  N  I   E   D  G  S   V  Q  L   A   D  H  Y   Q  Q  N  T   P  
 I   G  D  G  P   V  L   L   P   D  N  H  Y   L   S   T   Q  S   A  
 L   S   K  D  P   N  E   K  R   D  H  M  V  L   L   E   F   V  T  





























































































































































































































































































































































































TGACAAGTTTGTACAAAAAAGTTGGAAA ATG CAT ATC AGG GAA GCA GTT TTC CTG GTC CTC ACC
CTG CTG CCT GGA ATG ATC CTG GGC ACT CGC TAC AAT CAG CTG CAT CTG TAT GCC AAT
GGA GGA GCA TCG TCA TCG GGC CCT GGA GGC TAC AGG CCC GCC CCC TCG TCC CAG AAC
GAG GTG TAC TCC ATA GCG GAC AGC CAG CCG ATG ACT GAG GAT GGC TAC ATG CCC CCC
AGC CAG CAC TTT CCG CCC ACC CAC TCC GAC TTG GAT CCC CCC GCC CAG CAG CAG AGC
ACC TGC CAA ACG GTT TGC GCC TGC AAG TGG AAG GGT GGC AAG CAG ACG GTG GAG TGC
ATC GAT CGC CAC CTC ATC CAG ATA CCC GAG CAC ATC GAT CCC AAT ACC CAG GTG CTG
GAC ATG TCC GGT AAT AAG CTG CAG ACC CTC TCC AAC GAG CAG TTC ATC CGT GCG AAT
CTG CTA AAT CTG CAG AAG CTG TAT TTG AGG AAC TGC AAG ATC GGC GAA ATC GAG CGG
GAG ACC TTC AAG GGA CTG ACC AAT CTG GTG GAG TTG GAT CTG TCA CAT AAT CTG CTG
GTT ACC GTG CCC AGT TTG GCC CTG GGC CAC ATA CCC TCA CTG CGC GAA CTC ACC CTG
GCC TCC AAT CAC ATA CAC AAA ATC GAG AGC CAG GCC TTC GGG AAC ACA CCA TCG CTG
CTTTAGACGGTTCTTCATTAATAACTTATGTTCTTCTCTTGAGACTTATCCCTTAACCCCTTAAGCAATTGTCTAG
ACTGTTCAAACATGTTTTTTCAACCTTT TAC GTA TAG TCC CTT CGT CAA AAG GAC CAG GAG TGG
GAC GAC GGA CCT TAC TAG GAC CCG TGA GCG ATG TTA GTC GAC GTA GAC ATA CGG TTA
CCT CCT CGT AGC AGT AGC CCG GGA CCT CCG ATG TCC GGG CGG GGG AGC AGG GTC TTG
CTC CAC ATG AGG TAT CGC CTG TCG GTC GGC TAC TGA CTC CTA CCG ATG TAC GGG GGG
TCG GTC GTG AAA GGC GGG TGG GTG AGG CTG AAC CTA GGG GGG CGG GTC GTC GTC TCG
TGG ACG GTT TGC CAA ACG CGG ACG TTC ACC TTC CCA CCG TTC GTC TGC CAC CTC ACG
TAG CTA GCG GTG GAG TAG GTC TAT GGG CTC GTG TAG CTA GGG TTA TGG GTC CAC GAC
CTG TAC AGG CCA TTA TTC GAC GTC TGG GAG AGG TTG CTC GTC AAG TAG GCA CGC TTA
GAC GAT TTA GAC GTC TTC GAC ATA AAC TCC TTG ACG TTC TAG CCG CTT TAG CTC GCC
CTC TGG AAG TTC CCT GAC TGG TTA GAC CAC CTC AAC CTA GAC AGT GTA TTA GAC GAC
CAA TGG CAC GGG TCA AAC CGG GAC CCG GTG TAT GGG AGT GAC GCG CTT GAG TGG GAC
CGG AGG TTA GTG TAT GTG TTT TAG CTC TCG GTC CGG AAG CCC TTG TGT GGT AGC GAC
 M  H  I   R   E   A   V  F   L   V  L   T  
 L   L   P   G  M  I   L   G  T   R   Y   N  Q  L   H  L   Y   A   N 
 G  G  A   S   S   S   G  P   G  G  Y   R   P   A   P   S   S   Q  N 
 E   V  Y   S   I   A   D  S   Q  P   M  T   E   D  G  Y   M  P   P  
 S   Q  H  F   P   P   T   H  S   D  L   D  P   P   A   Q  Q  Q  S  
 T   C  Q  T   V  C  A   C  K  W  K  G  G  K  Q  T   V  E   C  
 I   D  R   H  L   I   Q  I   P   E   H  I   D  P   N  T   Q  V  L  
 D  M  S   G  N  K  L   Q  T   L   S   N  E   Q  F   I   R   A   N 
 L   L   N  L   Q  K  L   Y   L   R   N  C  K  I   G  E   I   E   R  
 E   T   F   K  G  L   T   N  L   V  E   L   D  L   S   H  N  L   L  
 V  T   V  P   S   L   A   L   G  H  I   P   S   L   R   E   L   T   L  
 A   S   N  H  I   H  K  I   E   S   Q  A   F   G  N  T   P   S   L  
 H  K  L   D  L   S   H  C  D  I   Q  T   I   S   A   Q  A   F   G 
 G  L   Q  G  L   T   L   L   R   L   N  G  N  K  L   S   E   L   L  
 P   K  T   I   E   T   L   S   R   L   H  G  I   E   L   H  D  N  P  
 W  L   C  D  C  R   L   R   D  T   K  L   W  L   M  K  R   N  I  
 P   Y   P   V  A   P   V  C  S   G  G  P   E   R   I   I   D  R   S  
 F   A   D  L   H  V  D  E   F   A   C  R   P   E   M  L   P   I   S  
 H  Y   V  E   A   A   M  G  E   N  A   S   I   T   C   R   A   R   A  
 V  P   A   A   N  I   N  W  Y   W  N  G  R   L   L   A   N  N  S  
 A   F   T   A   Y   Q  R   I   H  M  L   E   Q  V  E   G  G  F   E  
 K  R   S   K  L   V  L   T   N  A   Q  E   T   D  S   S   E   F   Y  
 C   V  A   E   N  R   A   G  M  A   E   A   N  F   T   L   H  V  S  
 M  R   A   A   G  M  A   S   L   G  S   G  Q  P   T   F   L   Y   K 
 V  V  V  P   G  K  P   I   P   N  P   L   L   G  L   D  S   T  
 R   T   G  H  H  H  H  H  H  • 









































CAC AAA TTG GAT CTG TCG CAT TGC GAT ATT CAG ACC ATT TCC GCC CAG GCA TTT GGT
GGC CTC CAA GGA TTG ACT TTG CTC CGA TTG AAT GGC AAT AAA CTG AGC GAG CTT TTG
CCC AAG ACA ATT GAG ACC CTG AGT CGA CTT CAT GGC ATC GAA CTG CAC GAC AAT CCC
TGG CTC TGT GAT TGT CGA TTG AGG GAC ACG AAG CTC TGG CTG ATG AAG AGG AAC ATA
CCC TAT CCG GTG GCT CCG GTT TGC TCG GGT GGC CCC GAA AGG ATT ATC GAT CGC AGC
TTT GCG GAT CTG CAT GTG GAT GAG TTT GCC TGC CGA CCG GAG ATG TTG CCC ATA TCG
CAT TAT GTG GAG GCG GCC ATG GGC GAG AAT GCC TCG ATT ACA TGT CGA GCT CGA GCG
GTT CCA GCT GCG AAT ATC AAC TGG TAC TGG AAC GGA CGG CTG CTG GCC AAC AAT TCC
GCC TTC ACC GCG TAC CAG AGG ATA CAC ATG TTG GAG CAG GTG GAA GGT GGA TTC GAA
AAG CGA TCC AAA CTG GTG CTG ACC AAC GCA CAG GAA ACG GAT TCC AGT GAG TTC TAC
TGC GTG GCC GAG AAT CGA GCT GGG ATG GCC GAG GCC AAC TTC ACC CTG CAC GTG AGC
ATG AGA GCT GCG GGC ATG GCC TCC CTG GGT AGT GGC CAA CCA ACT TTC TTG TAC AAA
GTG TTT AAC CTA GAC AGC GTA ACG CTA TAA GTC TGG TAA AGG CGG GTC CGT AAA CCA
CCG GAG GTT CCT AAC TGA AAC GAG GCT AAC TTA CCG TTA TTT GAC TCG CTC GAA AAC
GGG TTC TGT TAA CTC TGG GAC TCA GCT GAA GTA CCG TAG CTT GAC GTG CTG TTA GGG
ACC GAG ACA CTA ACA GCT AAC TCC CTG TGC TTC GAG ACC GAC TAC TTC TCC TTG TAT
GGG ATA GGC CAC CGA GGC CAA ACG AGC CCA CCG GGG CTT TCC TAA TAG CTA GCG TCG
AAA CGC CTA GAC GTA CAC CTA CTC AAA CGG ACG GCT GGC CTC TAC AAC GGG TAT AGC
GTA ATA CAC CTC CGC CGG TAC CCG CTC TTA CGG AGC TAA TGT ACA GCT CGA GCT CGC
CAA GGT CGA CGC TTA TAG TTG ACC ATG ACC TTG CCT GCC GAC GAC CGG TTG TTA AGG
CGG AAG TGG CGC ATG GTC TCC TAT GTG TAC AAC CTC GTC CAC CTT CCA CCT AAG CTT
TTC GCT AGG TTT GAC CAC GAC TGG TTG CGT GTC CTT TGC CTA AGG TCA CTC AAG ATG
ACG CAC CGG CTC TTA GCT CGA CCC TAC CGG CTC CGG TTG AAG TGG GAC GTG CAC TCG
TAC TCT CGA CGC CCG TAC CGG AGG GAC CCA TCA CCG GTT GGT TGA AAG AAC ATG TTT
 M  H  I   R   E   A   V  F   L   V  L   T  
 L   L   P   G  M  I   L   G  T   R   Y   N  Q  L   H  L   Y   A   N 
 G  G  A   S   S   S   G  P   G  G  Y   R   P   A   P   S   S   Q  N 
 E   V  Y   S   I   A   D  S   Q  P   M  T   E   D  G  Y   M  P   P  
 S   Q  H  F   P   P   T   H  S   D  L   D  P   P   A   Q  Q  Q  S  
 T   C  Q  T   V  C  A   C  K  W  K  G  G  K  Q  T   V  E   C  
 I   D  R   H  L   I   Q  I   P   E   H  I   D  P   N  T   Q  V  L  
 D  M  S   G  N  K  L   Q  T   L   S   N  E   Q  F   I   R   A   N 
 L   L   N  L   Q  K  L   Y   L   R   N  C  K  I   G  E   I   E   R  
 E   T   F   K  G  L   T   N  L   V  E   L   D  L   S   H  N  L   L  
 V  T   V  P   S   L   A   L   G  H  I   P   S   L   R   E   L   T   L  
 A   S   N  H  I   H  K  I   E   S   Q  A   F   G  N  T   P   S   L  
 H  K  L   D  L   S   H  C  D  I   Q  T   I   S   A   Q  A   F   G 
 G  L   Q  G  L   T   L   L   R   L   N  G  N  K  L   S   E   L   L  
 P   K  T   I   E   T   L   S   R   L   H  G  I   E   L   H  D  N  P  
 W  L   C  D  C  R   L   R   D  T   K  L   W  L   M  K  R   N  I  
 P   Y   P   V  A   P   V  C  S   G  G  P   E   R   I   I   D  R   S  
 F   A   D  L   H  V  D  E   F   A   C  R   P   E   M  L   P   I   S  
 H  Y   V  E   A   A   M  G  E   N  A   S   I   T   C   R   A   R   A  
 V  P   A   A   N  I   N  W  Y   W  N  G  R   L   L   A   N  N  S  
 A   F   T   A   Y   Q  R   I   H  M  L   E   Q  V  E   G  G  F   E  
 K  R   S   K  L   V  L   T   N  A   Q  E   T   D  S   S   E   F   Y  
 C   V  A   E   N  R   A   G  M  A   E   A   N  F   T   L   H  V  S  
 M  R   A   A   G  M  A   S   L   G  S   G  Q  P   T   F   L   Y   K 
 V  V  V  P   G  K  P   I   P   N  P   L   L   G  L   D  S   T  







































GTG GTG GTA CCG GGT AAG CCT ATC CCT AAC CCT CTC CTC GGT CTC GAT TCT ACG














CAC CAC CAT GGC CCA TTC GGA TAG GGA TTG GGA GAG GAG CCA GAG CTA AGA TGC














 M  H  I   R   E   A   V  F   L   V  L   T  
 L   L   P   G  M  I   L   G  T   R   Y   N  Q  L   H  L   Y   A   N 
 G  G  A   S   S   S   G  P   G  G  Y   R   P   A   P   S   S   Q  N 
 E   V  Y   S   I   A   D  S   Q  P   M  T   E   D  G  Y   M  P   P  
 S   Q  H  F   P   P   T   H  S   D  L   D  P   P   A   Q  Q  Q  S  
 T   C  Q  T   V  C  A   C  K  W  K  G  G  K  Q  T   V  E   C  
 I   D  R   H  L   I   Q  I   P   E   H  I   D  P   N  T   Q  V  L  
 D  M  S   G  N  K  L   Q  T   L   S   N  E   Q  F   I   R   A   N 
 L   L   N  L   Q  K  L   Y   L   R   N  C  K  I   G  E   I   E   R  
 E   T   F   K  G  L   T   N  L   V  E   L   D  L   S   H  N  L   L  
 V  T   V  P   S   L   A   L   G  H  I   P   S   L   R   E   L   T   L  
 A   S   N  H  I   H  K  I   E   S   Q  A   F   G  N  T   P   S   L  
 H  K  L   D  L   S   H  C  D  I   Q  T   I   S   A   Q  A   F   G 
 G  L   Q  G  L   T   L   L   R   L   N  G  N  K  L   S   E   L   L  
 P   K  T   I   E   T   L   S   R   L   H  G  I   E   L   H  D  N  P  
 W  L   C  D  C  R   L   R   D  T   K  L   W  L   M  K  R   N  I  
 P   Y   P   V  A   P   V  C  S   G  G  P   E   R   I   I   D  R   S  
 F   A   D  L   H  V  D  E   F   A   C  R   P   E   M  L   P   I   S  
 H  Y   V  E   A   A   M  G  E   N  A   S   I   T   C   R   A   R   A  
 V  P   A   A   N  I   N  W  Y   W  N  G  R   L   L   A   N  N  S  
 A   F   T   A   Y   Q  R   I   H  M  L   E   Q  V  E   G  G  F   E  
 K  R   S   K  L   V  L   T   N  A   Q  E   T   D  S   S   E   F   Y  
 C   V  A   E   N  R   A   G  M  A   E   A   N  F   T   L   H  V  S  
 M  R   A   A   G  M  A   S   L   G  S   G  Q  P   T   F   L   Y   K 
 V  V  V  P   G  K  P   I   P   N  P   L   L   G  L   D  S   T  
 R   T   G  H  H  H  H  H  H  • 
attB2 (hybrid)
V5 epitope











































































































































































































































































































































































GAATAGGGAATTGGGGAATTCGTTAACAGATCTGACAAGTTTGTACAAAAAAGTTGGAAA ATG AGT GGT CTG
CCA ATC TGG ATA CCG CTC CTT GCA CTT CTG GCC ATA ACT GCC GCC TGT CCG CCG GAG
GTG TGT GTA TGC AAA TGG AAG GGG GGC AAG CAG ACG GTG GAG TGC GGC GGC CAG CAG
CTC TCC AAT CTA CCG GAG GGC ATG GAT CCG GGC ACC CAG GTC CTC AAC TTT AGC GGC
AAT GCG CTG CAG GTA CTG CAA TCG GAG CGG TTT CTA CGT ATG GAT CTG CTA AAC CTG
CAG AAG ATT TAT CTG TCA CGG AAT CAG TTG ATC CGG ATA CAC GAG AAG GCC TTC AGG
GGG CTG ACG AAT CTG GTC GAG CTG GAT CTC AGC GAG AAT GCG CTG CAG AAT GTG CCA
AGC GAA ACG TTT CAG GAC TAC AGC TCT CTA ATG CGC CTT TCG TTA AGT GGA AAT CCT
ATC AGG GAG TTA AAG ACA TCC GCC TTT CGG CAC TTG TCT TTT CTC ACG ACA CTA GAG
CTG TCC AAC TGC CAG GTG GAG CGG ATC GAG AAT GAG GCC TTC GTG GGC ATG GAC AAC
CTG GAG TGG CTG CGA CTG GAC GGC AAT CGG ATT GGG TTC ATC CAG GGC ACC CAC ATC
CTG CCC AAG TCG CTG CAC GGC ATC AGC CTG CAC AGC AAT CGG TGG AAC TGC GAC TGC
CGC CTT CTA GAC ATC CAC TTC TGG CTG GTC AAC TAT AAC ACG CCT CTG GCG GAG GAA
CCC AAA TGT ATG GAA CCG GCG AGG CTG AAA GGT CAG GTG ATC AAG AGC CTG CAG CGG
GAG CAG CTG GCC TGT CTG CCG GAG GTT AGT CCC CAG TCG AGT TAT ACG GAG GTG AGT
GAG GGC AGG AAC ATG TCC ATC ACC TGC CTG GTC AGG GCC ATC CCG GAG CCG AAG GTC
CTT TGG CTG TTC AAT GGC CAG GTG ATG AGC AAC GAC AGC CTG ATG GAC AAC CTG CAC
CTTATCCCTTAACCCCTTAAGCAATTGTCTAGACTGTTCAAACATGTTTTTTCAACCTTT TAC TCA CCA GAC
GGT TAG ACC TAT GGC GAG GAA CGT GAA GAC CGG TAT TGA CGG CGG ACA GGC GGC CTC
CAC ACA CAT ACG TTT ACC TTC CCC CCG TTC GTC TGC CAC CTC ACG CCG CCG GTC GTC
GAG AGG TTA GAT GGC CTC CCG TAC CTA GGC CCG TGG GTC CAG GAG TTG AAA TCG CCG
TTA CGC GAC GTC CAT GAC GTT AGC CTC GCC AAA GAT GCA TAC CTA GAC GAT TTG GAC
GTC TTC TAA ATA GAC AGT GCC TTA GTC AAC TAG GCC TAT GTG CTC TTC CGG AAG TCC
CCC GAC TGC TTA GAC CAG CTC GAC CTA GAG TCG CTC TTA CGC GAC GTC TTA CAC GGT
TCG CTT TGC AAA GTC CTG ATG TCG AGA GAT TAC GCG GAA AGC AAT TCA CCT TTA GGA
TAG TCC CTC AAT TTC TGT AGG CGG AAA GCC GTG AAC AGA AAA GAG TGC TGT GAT CTC
GAC AGG TTG ACG GTC CAC CTC GCC TAG CTC TTA CTC CGG AAG CAC CCG TAC CTG TTG
GAC CTC ACC GAC GCT GAC CTG CCG TTA GCC TAA CCC AAG TAG GTC CCG TGG GTG TAG
GAC GGG TTC AGC GAC GTG CCG TAG TCG GAC GTG TCG TTA GCC ACC TTG ACG CTG ACG
GCG GAA GAT CTG TAG GTG AAG ACC GAC CAG TTG ATA TTG TGC GGA GAC CGC CTC CTT
GGG TTT ACA TAC CTT GGC CGC TCC GAC TTT CCA GTC CAC TAG TTC TCG GAC GTC GCC
CTC GTC GAC CGG ACA GAC GGC CTC CAA TCA GGG GTC AGC TCA ATA TGC CTC CAC TCA
CTC CCG TCC TTG TAC AGG TAG TGG ACG GAC CAG TCC CGG TAG GGC CTC GGC TTC CAG
GAA ACC GAC AAG TTA CCG GTC CAC TAC TCG TTG CTG TCG GAC TAC CTG TTG GAC GTG
 M  S   G  L  
 P   I   W  I   P   L   L   A   L   L   A   I   T   A   A   C  P   P   E  
 V  C  V  C  K  W  K  G  G  K  Q  T   V  E   C   G  G  Q  Q 
 L   S   N  L   P   E   G  M  D  P   G  T   Q  V  L   N  F   S   G 
 N  A   L   Q  V  L   Q  S   E   R   F   L   R   M  D  L   L   N  L  
 Q  K  I   Y   L   S   R   N  Q  L   I   R   I   H  E   K  A   F   R  
 G  L   T   N  L   V  E   L   D  L   S   E   N  A   L   Q  N  V  P  
 S   E   T   F   Q  D  Y   S   S   L   M  R   L   S   L   S   G  N  P  
 I   R   E   L   K  T   S   A   F   R   H  L   S   F   L   T   T   L   E  
 L   S   N  C  Q  V  E   R   I   E   N  E   A   F   V  G  M  D  N 
 L   E   W  L   R   L   D  G  N  R   I   G  F   I   Q  G  T   H  I  
 L   P   K  S   L   H  G  I   S   L   H  S   N  R   W  N  C  D  C 
 R   L   L   D  I   H  F   W  L   V  N  Y   N  T   P   L   A   E   E  
 P   K  C  M  E   P   A   R   L   K  G  Q  V  I   K  S   L   Q  R  
 E   Q  L   A   C  L   P   E   V  S   P   Q  S   S   Y   T   E   V  S  
 E   G  R   N  M  S   I   T   C   L   V  R   A   I   P   E   P   K  V 
 L   W  L   F   N  G  Q  V  M  S   N  D  S   L   M  D  N  L   H 
 M  Y   Y   Y   I   D  E   T   I   G  V  S   G  A   E   E   K  R   S  
 E   I   F   I   Y   N  V  G  A   E   D  N  G  T   F   S   C   V  G 
 Q  N  I   A   G  T   T   F   S   N  Y   T   L   R   V  I   I   K  E  
 P   P   V  V  N  E   V  S   F   P   R   D  Y   M  N  P   T   F   L  
 Y   K  V  V  V  P   R   A   R   D  P   P   V  A   T   M  V  S   K 
 G  E   E   L   F   T   G  V  V  P   I   L   V  E   L   D  G  D  V 
 N  G  H  K  F   S   V  S   G  E   G  E   G  D  A   T   Y   G  K 
 L   T   L   K  F   I   C   T   T   G  K  L   P   V  P   W  P   T   L  
 V  T   T   L   T   Y   G  V  Q  C  F   S   R   Y   P   D  H  M  K 
 Q  H  D  F   F   K  S   A   M  P   E   G  Y   V  Q  E   R   T   I  
 F   F   K  D  D  G  N  Y   K  T   R   A   E   V  K  F   E   G  D 
 T   L   V  N  R   I   E   L   K  G  I   D  F   K  E   D  G  N  I  
 L   G  H  K  L   E   Y   N  Y   N  S   H  N  V  Y   I   M  A   D 
 K  Q  K  N  G  I   K  V  N  F   K  I   R   H  N  I   E   D  G 
 S   V  Q  L   A   D  H  Y   Q  Q  N  T   P   I   G  D  G  P   V 
 L   L   P   D  N  H  Y   L   S   T   Q  S   A   L   S   K  D  P   N 
 E   K  R   D  H  M  V  L   L   E   F   V  T   A   A   G  I   T   L  
 G  M  D  E   L   Y   K  • 





















































ATG TAC TAC TAT ATC GAC GAG ACG ATC GGA GTA AGC GGC GCC GAG GAG AAG CGC AGC
GAG ATC TTC ATC TAC AAC GTT GGT GCC GAG GAT AAT GGC ACC TTC TCC TGT GTG GGC
CAG AAC ATA GCT GGC ACC ACC TTC AGT AAC TAC ACC CTG AGA GTC ATA ATC AAG GAG
CCG CCG GTG GTG AAT GAG GTC TCC TTC CCC AGG GAT TAC ATG AAC CCA ACT TTC TTG
TAC AAA GTG GTG GTA CCG CGG GCC CGG GAT CCA CCG GTC GCC ACC ATG GTG AGC AAG
GGC GAG GAG CTG TTC ACC GGG GTG GTG CCC ATC CTG GTC GAG CTG GAC GGC GAC GTA
AAC GGC CAC AAG TTC AGC GTG TCC GGC GAG GGC GAG GGC GAT GCC ACC TAC GGC AAG
CTG ACC CTG AAG TTC ATC TGC ACC ACC GGC AAG CTG CCC GTG CCC TGG CCC ACC CTC
GTG ACC ACC CTG ACC TAC GGC GTG CAG TGC TTC AGC CGC TAC CCC GAC CAC ATG AAG
CAG CAC GAC TTC TTC AAG TCC GCC ATG CCC GAA GGC TAC GTC CAG GAG CGC ACC ATC
TTC TTC AAG GAC GAC GGC AAC TAC AAG ACC CGC GCC GAG GTG AAG TTC GAG GGC GAC
ACC CTG GTG AAC CGC ATC GAG CTG AAG GGC ATC GAC TTC AAG GAG GAC GGC AAC ATC
CTG GGG CAC AAG CTG GAG TAC AAC TAC AAC AGC CAC AAC GTC TAT ATC ATG GCC GAC
AAG CAG AAG AAC GGC ATC AAG GTG AAC TTC AAG ATC CGC CAC AAC ATC GAG GAC GGC
AGC GTG CAG CTC GCC GAC CAC TAC CAG CAG AAC ACC CCC ATC GGC GAC GGC CCC GTG
CTG CTG CCC GAC AAC CAC TAC CTG AGC ACC CAG TCC GCC CTG AGC AAA GAC CCC AAC
GAG AAG CGC GAT CAC ATG GTC CTG CTG GAG TTC GTG ACC GCC GCC GGG ATC ACT CTC
TAC ATG ATG ATA TAG CTG CTC TGC TAG CCT CAT TCG CCG CGG CTC CTC TTC GCG TCG
CTC TAG AAG TAG ATG TTG CAA CCA CGG CTC CTA TTA CCG TGG AAG AGG ACA CAC CCG
GTC TTG TAT CGA CCG TGG TGG AAG TCA TTG ATG TGG GAC TCT CAG TAT TAG TTC CTC
GGC GGC CAC CAC TTA CTC CAG AGG AAG GGG TCC CTA ATG TAC TTG GGT TGA AAG AAC
ATG TTT CAC CAC CAT GGC GCC CGG GCC CTA GGT GGC CAG CGG TGG TAC CAC TCG TTC
CCG CTC CTC GAC AAG TGG CCC CAC CAC GGG TAG GAC CAG CTC GAC CTG CCG CTG CAT
TTG CCG GTG TTC AAG TCG CAC AGG CCG CTC CCG CTC CCG CTA CGG TGG ATG CCG TTC
GAC TGG GAC TTC AAG TAG ACG TGG TGG CCG TTC GAC GGG CAC GGG ACC GGG TGG GAG
CAC TGG TGG GAC TGG ATG CCG CAC GTC ACG AAG TCG GCG ATG GGG CTG GTG TAC TTC
GTC GTG CTG AAG AAG TTC AGG CGG TAC GGG CTT CCG ATG CAG GTC CTC GCG TGG TAG
AAG AAG TTC CTG CTG CCG TTG ATG TTC TGG GCG CGG CTC CAC TTC AAG CTC CCG CTG
TGG GAC CAC TTG GCG TAG CTC GAC TTC CCG TAG CTG AAG TTC CTC CTG CCG TTG TAG
GAC CCC GTG TTC GAC CTC ATG TTG ATG TTG TCG GTG TTG CAG ATA TAG TAC CGG CTG
TTC GTC TTC TTG CCG TAG TTC CAC TTG AAG TTC TAG GCG GTG TTG TAG CTC CTG CCG
TCG CAC GTC GAG CGG CTG GTG ATG GTC GTC TTG TGG GGG TAG CCG CTG CCG GGG CAC
GAC GAC GGG CTG TTG GTG ATG GAC TCG TGG GTC AGG CGG GAC TCG TTT CTG GGG TTG
CTC TTC GCG CTA GTG TAC CAG GAC GAC CTC AAG CAC TGG CGG CGG CCC TAG TGA GAG
 M  S   G  L  
 P   I   W  I   P   L   L   A   L   L   A   I   T   A   A   C  P   P   E  
 V  C  V  C  K  W  K  G  G  K  Q  T   V  E   C   G  G  Q  Q 
 L   S   N  L   P   E   G  M  D  P   G  T   Q  V  L   N  F   S   G 
 N  A   L   Q  V  L   Q  S   E   R   F   L   R   M  D  L   L   N  L  
 Q  K  I   Y   L   S   R   N  Q  L   I   R   I   H  E   K  A   F   R  
 G  L   T   N  L   V  E   L   D  L   S   E   N  A   L   Q  N  V  P  
 S   E   T   F   Q  D  Y   S   S   L   M  R   L   S   L   S   G  N  P  
 I   R   E   L   K  T   S   A   F   R   H  L   S   F   L   T   T   L   E  
 L   S   N  C  Q  V  E   R   I   E   N  E   A   F   V  G  M  D  N 
 L   E   W  L   R   L   D  G  N  R   I   G  F   I   Q  G  T   H  I  
 L   P   K  S   L   H  G  I   S   L   H  S   N  R   W  N  C  D  C 
 R   L   L   D  I   H  F   W  L   V  N  Y   N  T   P   L   A   E   E  
 P   K  C  M  E   P   A   R   L   K  G  Q  V  I   K  S   L   Q  R  
 E   Q  L   A   C  L   P   E   V  S   P   Q  S   S   Y   T   E   V  S  
 E   G  R   N  M  S   I   T   C   L   V  R   A   I   P   E   P   K  V 
 L   W  L   F   N  G  Q  V  M  S   N  D  S   L   M  D  N  L   H 
 M  Y   Y   Y   I   D  E   T   I   G  V  S   G  A   E   E   K  R   S  
 E   I   F   I   Y   N  V  G  A   E   D  N  G  T   F   S   C   V  G 
 Q  N  I   A   G  T   T   F   S   N  Y   T   L   R   V  I   I   K  E  
 P   P   V  V  N  E   V  S   F   P   R   D  Y   M  N  P   T   F   L  
 Y   K  V  V  V  P   R   A   R   D  P   P   V  A   T   M  V  S   K 
 G  E   E   L   F   T   G  V  V  P   I   L   V  E   L   D  G  D  V 
 N  G  H  K  F   S   V  S   G  E   G  E   G  D  A   T   Y   G  K 
 L   T   L   K  F   I   C   T   T   G  K  L   P   V  P   W  P   T   L  
 V  T   T   L   T   Y   G  V  Q  C  F   S   R   Y   P   D  H  M  K 
 Q  H  D  F   F   K  S   A   M  P   E   G  Y   V  Q  E   R   T   I  
 F   F   K  D  D  G  N  Y   K  T   R   A   E   V  K  F   E   G  D 
 T   L   V  N  R   I   E   L   K  G  I   D  F   K  E   D  G  N  I  
 L   G  H  K  L   E   Y   N  Y   N  S   H  N  V  Y   I   M  A   D 
 K  Q  K  N  G  I   K  V  N  F   K  I   R   H  N  I   E   D  G 
 S   V  Q  L   A   D  H  Y   Q  Q  N  T   P   I   G  D  G  P   V 
 L   L   P   D  N  H  Y   L   S   T   Q  S   A   L   S   K  D  P   N 
 E   K  R   D  H  M  V  L   L   E   F   V  T   A   A   G  I   T   L  






















































































 M  S   G  L  
 P   I   W  I   P   L   L   A   L   L   A   I   T   A   A   C  P   P   E  
 V  C  V  C  K  W  K  G  G  K  Q  T   V  E   C   G  G  Q  Q 
 L   S   N  L   P   E   G  M  D  P   G  T   Q  V  L   N  F   S   G 
 N  A   L   Q  V  L   Q  S   E   R   F   L   R   M  D  L   L   N  L  
 Q  K  I   Y   L   S   R   N  Q  L   I   R   I   H  E   K  A   F   R  
 G  L   T   N  L   V  E   L   D  L   S   E   N  A   L   Q  N  V  P  
 S   E   T   F   Q  D  Y   S   S   L   M  R   L   S   L   S   G  N  P  
 I   R   E   L   K  T   S   A   F   R   H  L   S   F   L   T   T   L   E  
 L   S   N  C  Q  V  E   R   I   E   N  E   A   F   V  G  M  D  N 
 L   E   W  L   R   L   D  G  N  R   I   G  F   I   Q  G  T   H  I  
 L   P   K  S   L   H  G  I   S   L   H  S   N  R   W  N  C  D  C 
 R   L   L   D  I   H  F   W  L   V  N  Y   N  T   P   L   A   E   E  
 P   K  C  M  E   P   A   R   L   K  G  Q  V  I   K  S   L   Q  R  
 E   Q  L   A   C  L   P   E   V  S   P   Q  S   S   Y   T   E   V  S  
 E   G  R   N  M  S   I   T   C   L   V  R   A   I   P   E   P   K  V 
 L   W  L   F   N  G  Q  V  M  S   N  D  S   L   M  D  N  L   H 
 M  Y   Y   Y   I   D  E   T   I   G  V  S   G  A   E   E   K  R   S  
 E   I   F   I   Y   N  V  G  A   E   D  N  G  T   F   S   C   V  G 
 Q  N  I   A   G  T   T   F   S   N  Y   T   L   R   V  I   I   K  E  
 P   P   V  V  N  E   V  S   F   P   R   D  Y   M  N  P   T   F   L  
 Y   K  V  V  V  P   R   A   R   D  P   P   V  A   T   M  V  S   K 
 G  E   E   L   F   T   G  V  V  P   I   L   V  E   L   D  G  D  V 
 N  G  H  K  F   S   V  S   G  E   G  E   G  D  A   T   Y   G  K 
 L   T   L   K  F   I   C   T   T   G  K  L   P   V  P   W  P   T   L  
 V  T   T   L   T   Y   G  V  Q  C  F   S   R   Y   P   D  H  M  K 
 Q  H  D  F   F   K  S   A   M  P   E   G  Y   V  Q  E   R   T   I  
 F   F   K  D  D  G  N  Y   K  T   R   A   E   V  K  F   E   G  D 
 T   L   V  N  R   I   E   L   K  G  I   D  F   K  E   D  G  N  I  
 L   G  H  K  L   E   Y   N  Y   N  S   H  N  V  Y   I   M  A   D 
 K  Q  K  N  G  I   K  V  N  F   K  I   R   H  N  I   E   D  G 
 S   V  Q  L   A   D  H  Y   Q  Q  N  T   P   I   G  D  G  P   V 
 L   L   P   D  N  H  Y   L   S   T   Q  S   A   L   S   K  D  P   N 
 E   K  R   D  H  M  V  L   L   E   F   V  T   A   A   G  I   T   L  















































































































































































































































































































































































ATG AGT GGT CTG CCA ATC TGG ATA CCG CTC CTT GCA CTT CTG GCC ATA ACT GCC GCC
TGT CCG CCG GAG GTG TGT GTA TGC AAA TGG AAG GGG GGC AAG CAG ACG GTG GAG TGC
GGC GGC CAG CAG CTC TCC AAT CTA CCG GAG GGC ATG GAT CCG GGC ACC CAG GTC CTC
AAC TTT AGC GGC AAT GCG CTG CAG GTA CTG CAA TCG GAG CGG TTT CTA CGT ATG GAT
CTG CTA AAC CTG CAG AAG ATT TAT CTG TCA CGG AAT CAG TTG ATC CGG ATA CAC GAG
AAG GCC TTC AGG GGG CTG ACG AAT CTG GTC GAG CTG GAT CTC AGC GAG AAT GCG CTG
CAG AAT GTG CCA AGC GAA ACG TTT CAG GAC TAC AGC TCT CTA ATG CGC CTT TCG TTA
AGT GGA AAT CCT ATC AGG GAG TTA AAG ACA TCC GCC TTT CGG CAC TTG TCT TTT CTC
ACG ACA CTA GAG CTG TCC AAC TGC CAG GTG GAG CGG ATC GAG AAT GAG GCC TTC GTG
GGC ATG GAC AAC CTG GAG TGG CTG CGA CTG GAC GGC AAT CGG ATT GGG TTC ATC CAG
GGC ACC CAC ATC CTG CCC AAG TCG CTG CAC GGC ATC AGC CTG CAC AGC AAT CGG TGG
GTTAATTTTCATTGGTCGTTGGTTCATTTAGTTGACGTTGATGACTTTAGACGGTTCTTCATTAATAACTTATGT
TCTTCTCTTGAGACTTATCCCTTAACCCCTTAAGCAATTGTCTAGACTGTTCAAACATGTTTTTTCAACCTTT
TAC TCA CCA GAC GGT TAG ACC TAT GGC GAG GAA CGT GAA GAC CGG TAT TGA CGG CGG
ACA GGC GGC CTC CAC ACA CAT ACG TTT ACC TTC CCC CCG TTC GTC TGC CAC CTC ACG
CCG CCG GTC GTC GAG AGG TTA GAT GGC CTC CCG TAC CTA GGC CCG TGG GTC CAG GAG
TTG AAA TCG CCG TTA CGC GAC GTC CAT GAC GTT AGC CTC GCC AAA GAT GCA TAC CTA
GAC GAT TTG GAC GTC TTC TAA ATA GAC AGT GCC TTA GTC AAC TAG GCC TAT GTG CTC
TTC CGG AAG TCC CCC GAC TGC TTA GAC CAG CTC GAC CTA GAG TCG CTC TTA CGC GAC
GTC TTA CAC GGT TCG CTT TGC AAA GTC CTG ATG TCG AGA GAT TAC GCG GAA AGC AAT
TCA CCT TTA GGA TAG TCC CTC AAT TTC TGT AGG CGG AAA GCC GTG AAC AGA AAA GAG
TGC TGT GAT CTC GAC AGG TTG ACG GTC CAC CTC GCC TAG CTC TTA CTC CGG AAG CAC
CCG TAC CTG TTG GAC CTC ACC GAC GCT GAC CTG CCG TTA GCC TAA CCC AAG TAG GTC
CCG TGG GTG TAG GAC GGG TTC AGC GAC GTG CCG TAG TCG GAC GTG TCG TTA GCC ACC
 M  S   G  L   P   I   W  I   P   L   L   A   L   L   A   I   T   A   A  
 C  P   P   E   V  C  V  C  K  W  K  G  G  K  Q  T   V  E   C  
 G  G  Q  Q  L   S   N  L   P   E   G  M  D  P   G  T   Q  V  L  
 N  F   S   G  N  A   L   Q  V  L   Q  S   E   R   F   L   R   M  D 
 L   L   N  L   Q  K  I   Y   L   S   R   N  Q  L   I   R   I   H  E  
 K  A   F   R   G  L   T   N  L   V  E   L   D  L   S   E   N  A   L  
 Q  N  V  P   S   E   T   F   Q  D  Y   S   S   L   M  R   L   S   L  
 S   G  N  P   I   R   E   L   K  T   S   A   F   R   H  L   S   F   L  
 T   T   L   E   L   S   N  C  Q  V  E   R   I   E   N  E   A   F   V 
 G  M  D  N  L   E   W  L   R   L   D  G  N  R   I   G  F   I   Q 
 G  T   H  I   L   P   K  S   L   H  G  I   S   L   H  S   N  R   W 
 N  C  D  C  R   L   L   D  I   H  F   W  L   V  N  Y   N  T   P  
 L   A   E   E   P   K  C  M  E   P   A   R   L   K  G  Q  V  I   K 
 S   L   Q  R   E   Q  L   A   C  L   P   E   V  S   P   Q  S   S   Y  
 T   E   V  S   E   G  R   N  M  S   I   T   C   L   V  R   A   I   P  
 E   P   K  V  L   W  L   F   N  G  Q  V  M  S   N  D  S   L   M 
 D  N  L   H  M  Y   Y   Y   I   D  E   T   I   G  V  S   G  A   E  
 E   K  R   S   E   I   F   I   Y   N  V  G  A   E   D  N  G  T   F  
 S   C   V  G  Q  N  I   A   G  T   T   F   S   N  Y   T   L   R   V 
 I   I   K  E   P   P   V  V  N  E   V  S   F   P   R   D  Y   M  N 
 P   T   F   L   Y   K  V  V  V  P   G  K  P   I   P   N  P   L  
 L   G  L   D  S   T   R   T   G  H  H  H  H  H  H  • 




































AAC TGC GAC TGC CGC CTT CTA GAC ATC CAC TTC TGG CTG GTC AAC TAT AAC ACG CCT
CTG GCG GAG GAA CCC AAA TGT ATG GAA CCG GCG AGG CTG AAA GGT CAG GTG ATC AAG
AGC CTG CAG CGG GAG CAG CTG GCC TGT CTG CCG GAG GTT AGT CCC CAG TCG AGT TAT
ACG GAG GTG AGT GAG GGC AGG AAC ATG TCC ATC ACC TGC CTG GTC AGG GCC ATC CCG
GAG CCG AAG GTC CTT TGG CTG TTC AAT GGC CAG GTG ATG AGC AAC GAC AGC CTG ATG
GAC AAC CTG CAC ATG TAC TAC TAT ATC GAC GAG ACG ATC GGA GTA AGC GGC GCC GAG
GAG AAG CGC AGC GAG ATC TTC ATC TAC AAC GTT GGT GCC GAG GAT AAT GGC ACC TTC
TCC TGT GTG GGC CAG AAC ATA GCT GGC ACC ACC TTC AGT AAC TAC ACC CTG AGA GTC
ATA ATC AAG GAG CCG CCG GTG GTG AAT GAG GTC TCC TTC CCC AGG GAT TAC ATG AAC
CCA ACT TTC TTG TAC AAA GTG GTG GTA CCG GGT AAG CCT ATC CCT AAC CCT CTC
CTC GGT CTC GAT TCT ACG CGT ACC GGT CAT CAT CAC CAT CAC CAT TGA TCTAGAGGATC
TTTGTGAAGGAACCTTACTTCTGTGGTGTGACATAATTGGACAAACTACCTACAGAGATTTAAAGCTCTAAGGTA
TTG ACG CTG ACG GCG GAA GAT CTG TAG GTG AAG ACC GAC CAG TTG ATA TTG TGC GGA
GAC CGC CTC CTT GGG TTT ACA TAC CTT GGC CGC TCC GAC TTT CCA GTC CAC TAG TTC
TCG GAC GTC GCC CTC GTC GAC CGG ACA GAC GGC CTC CAA TCA GGG GTC AGC TCA ATA
TGC CTC CAC TCA CTC CCG TCC TTG TAC AGG TAG TGG ACG GAC CAG TCC CGG TAG GGC
CTC GGC TTC CAG GAA ACC GAC AAG TTA CCG GTC CAC TAC TCG TTG CTG TCG GAC TAC
CTG TTG GAC GTG TAC ATG ATG ATA TAG CTG CTC TGC TAG CCT CAT TCG CCG CGG CTC
CTC TTC GCG TCG CTC TAG AAG TAG ATG TTG CAA CCA CGG CTC CTA TTA CCG TGG AAG
AGG ACA CAC CCG GTC TTG TAT CGA CCG TGG TGG AAG TCA TTG ATG TGG GAC TCT CAG
TAT TAG TTC CTC GGC GGC CAC CAC TTA CTC CAG AGG AAG GGG TCC CTA ATG TAC TTG
GGT TGA AAG AAC ATG TTT CAC CAC CAT GGC CCA TTC GGA TAG GGA TTG GGA GAG
GAG CCA GAG CTA AGA TGC GCA TGG CCA GTA GTA GTG GTA GTG GTA ACT AGATCTCCTAG
AAACACTTCCTTGGAATGAAGACACCACACTGTATTAACCTGTTTGATGGATGTCTCTAAATTTCGAGATTCCAT
 M  S   G  L   P   I   W  I   P   L   L   A   L   L   A   I   T   A   A  
 C  P   P   E   V  C  V  C  K  W  K  G  G  K  Q  T   V  E   C  
 G  G  Q  Q  L   S   N  L   P   E   G  M  D  P   G  T   Q  V  L  
 N  F   S   G  N  A   L   Q  V  L   Q  S   E   R   F   L   R   M  D 
 L   L   N  L   Q  K  I   Y   L   S   R   N  Q  L   I   R   I   H  E  
 K  A   F   R   G  L   T   N  L   V  E   L   D  L   S   E   N  A   L  
 Q  N  V  P   S   E   T   F   Q  D  Y   S   S   L   M  R   L   S   L  
 S   G  N  P   I   R   E   L   K  T   S   A   F   R   H  L   S   F   L  
 T   T   L   E   L   S   N  C  Q  V  E   R   I   E   N  E   A   F   V 
 G  M  D  N  L   E   W  L   R   L   D  G  N  R   I   G  F   I   Q 
 G  T   H  I   L   P   K  S   L   H  G  I   S   L   H  S   N  R   W 
 N  C  D  C  R   L   L   D  I   H  F   W  L   V  N  Y   N  T   P  
 L   A   E   E   P   K  C  M  E   P   A   R   L   K  G  Q  V  I   K 
 S   L   Q  R   E   Q  L   A   C  L   P   E   V  S   P   Q  S   S   Y  
 T   E   V  S   E   G  R   N  M  S   I   T   C   L   V  R   A   I   P  
 E   P   K  V  L   W  L   F   N  G  Q  V  M  S   N  D  S   L   M 
 D  N  L   H  M  Y   Y   Y   I   D  E   T   I   G  V  S   G  A   E  
 E   K  R   S   E   I   F   I   Y   N  V  G  A   E   D  N  G  T   F  
 S   C   V  G  Q  N  I   A   G  T   T   F   S   N  Y   T   L   R   V 
 I   I   K  E   P   P   V  V  N  E   V  S   F   P   R   D  Y   M  N 
 P   T   F   L   Y   K  V  V  V  P   G  K  P   I   P   N  P   L  
 L   G  L   D  S   T   R   T   G  H  H  H  H  H  H  • 
attB2 (hybrid)
V5 epitope















































































































































































































































































# Symbol Name Annotation ID Cytology Alleles # Stocks # Clones #
1 a arc CG6741 58C1-58C5 35 21 19
2 baz bazooka CG5055 15F1-15F1 54 16 18
3 bbg big bang CG42230 70E1-70D7 39 29 132
4 Caki Calcium/calmodulin-dependent protein kinase CG6703 93F10-93F12 12 8 105
5 CG3402 - CG3402 61C8-61C8 1 2 39
6 CG5921 - CG5921 5D3-5D3 1 2 -
7 CG6498 - CG6498 71E1-71E1 3 4 29
8 CG6509 - CG6509 32F2-32F2 7 6 48
9 CG6619 - CG6619 65A5-65A5 3 2 9
10 CG6688 - CG6688 94D9-94D9 3 4 1
11 CG9588 - CG9588 87F7-87F7 4 4 32
12 CG10362 - CG10362 10F7-10F7 1 1 1
13 CG12187 - CG12187 62E9-62F1 3 3 11
14 CG14168 - CG14168 67C8-67C8 4 4 5
15 CG15617 - CG15617 53D5-53D5 2 2 2
16 CG15803 - CG15803 91A3-91A3 1 2 6
17 CG31158 - CG31158 94B5-94B6 8 7 61
18 CG31304 - CG31304 88E1-88E1 2 2 22
19 CG31342 - CG31342 87D7-87D7 1 2 44
20 CG31772 - CG31772 24C3-24C3 2 2 9
21 CG32758 - CG32758 5B2-5B3 7 5 92
22 CG34375 - CG34375 94D8-94D9 4 3 9
23 CG34400 - CG34400 70C5-70C5 10 10 34
24 CG34404 - CG34404 88F1-88F1 5 5 20
25 CG42319 - CG42319 49F14-49F15 4 4 44
26 cnk connector enhancer of ksr CG6556 54B7-54B7 104 5 26
27 cno canoe CG42312 82F4-82F6 49 21 65
28 dlg1 discs large 1 CG1725 10B6-10B10 81 18 26
29 dsh dishevelled CG18361 10B4-10B5 107 19 1
30 Gef26 Gef26 CG9491 26C2-26C3 22 6 48
31 Grasp65 Grasp65 CG7809 76D5-76D5 2 1 17
32 Grip Glutamate receptor bindingprotein CG14447 5D1-5D1 32 4 3
33 HtrA2 HtrA2 CG8464 88C3-88C3 9 5 5
34 in inturned CG16993 77B6-77B6 35 76 2
35 inaD inactivation no afterpotential D CG3504 59B3-59B3 19 1 62
36 kermit kermit CG11546 44B5-44B5 10 7 56
37 Lap1 Lap1 CG10255 51D4-51D4 6 5 38
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38 LIMK1 LIM-kinase1 CG1848 11B2-11B2 16 10 3
39 loco locomotion defects CG5248 94B6-94B8 34 10 63
40 Magi Magi CG30388 57C2-57C3 6 4 30
41 Mhcl Myosin heavy chain-like CG31045 89B2-89B3 6 4 102
42 par-6 par-6 CG5884 16C1-16C1 12 5 172
43 Patj Patj CG12021 62B4-62B4 15 2 87
44 PDZ-GEF PDZ-GEF - - - - -
45 Pdz Pdz - - - - -
46 PICK1 PICK1 CG6167 33F3-33F3 3 2 126
47 Prosap Prosap CG30483 50D3-50E1 17 16 358
48 PsGEF Protostome-specific GEF CG14045 3A2-3A2 6 4 1
49 Ptpmeg Ptpmeg CG1228 61C1-61C1 40 25 137
50 pyd polychaetoid CG31349 85B2-85B7 51 26 152
51 rab3-GEF rab3-GEF CG5627 13A11-13A12 9 8 3
52 RhoGAP19D RhoGAP19D CG1412 19D1-19D2 11 8 6
53 RhoGAP100F RhoGAP100F CG1976 100D2-100D3 9 7 48
54 RhoGEF2 RhoGEF2 CG9635 53E4-53F1 33 15 63
55 Rhp Rhophilin CG8497 13E18-13E18 2 1 1
56 Rim Rim CG33547 90C9-90C10 9 9 37
57 scrib scribbled CG42614 97B9-97C2 48 20 167
58 sdt stardust CG32717 7D17-7D22 53 19 20
59 sif still life CG34418 64E1-64E5 18 16 92
60 Sip1 SRY interacting protein 1 CG10939 54B6-54B7 10 9 58
61 skf skiff CG30021 47E1-47E1 4 5 34
62 Slip1 Slip1 CG1783 102D4-102D4 3 3 2
63 Spn Spinophilin CG16757 62E4-62E5 16 10 31
64 sprt sprite CG30023 47F8-47F8 8 7 24
65 Syn1 Syntrophin-like 1 CG7152 78E6-78F1 8 5 29
66 Syn2 Syntrophin-like 2 CG4905 53C7-53C7 4 3 22
67 vari varicose CG9326 39D3-40B1 29 13 123
68 veli veli CG7662 96B19-96B19 5 4 83
69 X11L X11L CG5675 16B7-16B7 8 4 60
70 X11L! X11L! CG32677 9D4-9E1 9 7 56
71 Zasp52 Z band alternatively splicedPDZ-motif protein 52 CG30084 52C4-52C7 17 14 113
72 Zasp66 Z band alternatively splicedPDZ-motif protein 66 CG6416 66D9-66D9 6 4 307
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